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ABSTRACT
Two investigations were carried out to examine variations in 
cognitive and psychomotor performance, nood and state, during the 
menstrual cycle. In the first, ten normally cycling subjects were 
tested on four computerised cognitive and psychomotor tasks, eight 
times during one menstrual cycle. Measures of state were taken, 
using self-report, heart rate and time to basal skin potential. 
Subjects completed daily mood ratings and a retrospective mood 
questionnaire. At each testing session, subjects recorded the 
events of the last four days. The data were examined for the 
relationship between state and performance, state and mood, state 
and cycle phase, and between performance and phase. Self-reported 
arousal significantly increased in the premenstrual phase, and 
heart rate increased in the luteal phase of the cycle. There were 
few significant relations between state and performance, or 
performance and phase: those obtained could be explained as
chance. Self-reported stress was greater with negative mood, yet 
overall there were few significant patterns between mood and 
state. Mood was found to be more strongly related to event than 
to cycle phase. A cyclical variation in mood was recorded on 
retrospective questionnaires much more frequently than on daily 
questionnaires.
A second study investigated the differences between self diagnosed 
Premenstrual Syndrome (PMS) sufferers and non sufferers, (both 
oral contraceptive users and normally cycling subjects), on mood, 
performance, state, and reaction to mild stress, at premenstrual 
or intermenstrual stages of the cycle. There were no differences 
between the subject groups on performance during the cycle, or 
reaction to stress. Self-reported stress and arousal increased 
premenstrual 1 y for all subjects. A few differences were found 
between the pill and non pill subjects, and between the PMS and 
non PMS subjects on mood ratings. PMS subjects scored 
significantly higher on the Meuroticism scale of the EPI than Mon 
PMB subjects, and were mare * A type' in personality, on a 
Framingham A/B personality scale. Results were discussed in terms 
of compensatory effort and coping strategies.
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Section 1.1.1. Introduction
The menstrual cycle has been the object of researchers' attentions 
in many disciplines, ranging from psychology to biochemistry, 
physiology to anthropology; as an example of a biological rhythm, 
as a meaningful psychological event for women, or as a social 
phenomenon with a series of rituals and myths attached. Since
Frank's first description of 'premenstrual tension' in 1931, there 
have been many attempts to uncover aetiological factors which may 
account for menstrual cycle variations in mood and behaviour. As 
yet, there is little consensus between researchers, with 
biochemical, social and cognitive factors all being postulated, A 
further division in the literature is between clinicians and 
academics: with the former studying clinical populations in an
attempt to uncover an effective treatment for premenstrual 
distress, whilst academics have tended to concentrate on examining 
the changes taking place during the menstrual cycle in normal
subjects, usually university students. Both types of research are 
important, as women are not an homogeneous group, and thus
researchers must investigate the experiences of those women who
suffer from premenstrual distress, as well as the experiences of 
those who don't.
This review cannot cover the whole of the literature pertaining to 
the menstrual cycle. However, it is an attempt to summarise the 
research which is of importance in a study of performance, mood and 
state change during the cycle. Much of the research has been
carried out on "normal" populations of women, who report no
menstrual or premenstrual distress. However, there are studies 
which examine mood and behaviour change in women who report 
menstrual cycle problems, attempting to distinguish between women 
who report menstrual distress and those who don't in terms of 
personality or psychopathology. Results from both types of research 
will be considered here, although it must be noted that
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extrapolation from the normal population to the clinical population 
is not necessarily valid. The question of why some women suffer 
from premenstrual symptoms and yet others don't, has not yet been 
answered. Before any attempt can be made to examine the question 
more fully, the relevant literature must be considered.
Section 1.1.2. A Hormonal Profile
It is necessary to consider the hormonal changes which are taking 
place during the normal menstrual cycle, which are a result of the 
interaction of the hypothalamus, pituitary gland, ovaries and 
adrenal cortex.
In the preovulatory, or follicular, phase of the cycle, follicle 
stimulating hormone (FSH) is released from the anterior pituitary, 
in response to a hypothalamic releasing factor, resulting in the 
ripening of the ovarian follicles, and the secretion of estrogen. 
Of the number of follicles which develop, only one will survive 
degeneration, maturing 3-4 days before ovulation. Estrogen, 
inhibiting the release of FSH, stimulates the development of the 
endometrium, as well as stimulating the release of luteinizing 
hormone (LH) from the pituitary.
At midcycle there is a peak of estrogen, FSH and LH. 
Plasma levels of testosterone and androstenedione also show a 
midcycle peak. At ovulation the ovum is expelled, and the corpus 
luteum develops, secreting progesterone. In this, the luteal phase 
of the cycle, progesterone, in conjunction with some estrogen, 
prepares the endometrium for the fertilised ovum. Prolactin is 
simultaneously being released from the pituitary. If fertilisation 
does not occur, estrogen and progesterone inhibit the release of 
prolactin from the pituitary, and the corpus luteum begins to 
regress. At around six days before menstruation, progesterone and 
estrogen secretion begins to decrease, resulting in the 
disintegration of the endometrium, fragments of which are cast off 
with blood. The withdrawal of estrogen and progesterone removes the 
inhibitory influences on the pituitary, which results in the 
secretion of FSH, and the cycle has begun again.
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The effects of the changing hormonal levels are not entirely clear. 
Progesterone is thought to result in raised resting metabolic rate, 
and raised basal body temperature. Estrogen causes salt and water 
retention, which could account for increased body weight found in 
the premenstrual phase of the cycle.
Figure 1. Hormonal fluctuations during the menstrual
/ cycle.
OVULATION Luteal PhaseFollicular Phase
Estrogen.—  . 
Progesterone
FSH
LH
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Section 1.2. The Premenstrual Syndrome
One of the most frequently used distinctions between women in 
menstrual cycle research is between 'Premenstrual Syndrome' (PMS) 
sufferers and non-sufferers. However, distinguishing groups of PMS 
sufferers is not straight-forward, as diagnostic definitions 
differ greatly. Frank (1931) was the first to label a cluster of 
feelings, including tension, unrest, irritability and hostility, 
as 'premenstrual tension'; due to the fact that they regularly 
occurred in the days preceding menstruation. The premenstrual 
syndrome, as it is now called, as it encompasses experiences much 
more wide reaching than 'tension', is thought to affect between 
16% and 95% of the population (Steiner and Carroll 1977; Harrison 
et al 1985; van Keep and Lehert 1981), depending on the 
definitions used by the researchers and the subject population 
studied. Definitions have ranged from 'the recurrence of any 
symptoms always at the same time in each menstrual cycle' (Dalton 
1964a) to combinations of over 150 symptoms including backpain, 
elation, depression, sexual desire and tension (Moos 1969a). More 
recent researchers have described PMS as a constellation of 
'affective and physical changes' which occur in the luteal phase 
of most cycles, with relief from symptoms at onset of 
menstruation, and at least one week of symptom-free intervals. 
Whilst it is acknowledged that most women are aware of some 
cylical changes in mood or physical symptoms, it is estimated that 
20-30% of women suffer from severe premenstrual symptoms 
(Harrison, Sharpe and Endicott 1985).
Despite such large estimates of suffering, there is still much 
disagreement between researchers as to the aetiology of PMS. 
Further problems result from the self-diagnosis of many women. It 
is often difficult to distinguish between genuine sufferers, who 
exhibit actual cyclical disorders and those who report symptoms, 
yet show no cyclical pattern of affect when objectively tested. 
It has been reported (Van den Akker 1985) that a high percentage
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of women attending a clinic for PMS were indistinguishable from a 
non-suffering control group, suggesting that subjective reports of 
PMS should not be the basis of a diagnosis. Abraham et al (1985) 
suggest that the same cyclical symptoms can be found in women who 
complain of PMS and those who don't, concluding that women should 
not be used in experiments as 'PMS sufferers', unless some agreed, 
objective criteria are fullfilled.
Suggestions for the aetiology of PMS are a further cause of 
controversy. There have been many reports of the efficacy of 
various hormone treatments with PMS sufferers, but as it is 
established that there is a placebo effect of between 20-80% 
(Sampson 1979; Taylor 1983), the reports of effective biochemical 
treatments must be viewed with caution.
There is a paucity of controlled studies of treatment efficacy, 
with many methodological problems such as small samples, lack of 
controls, few double-blind, or crossover studies, inadequate 
definition of PMS, and poor control of variables such as 
medication. There are many excellent reviews of the biochemical 
treatments of PMS (Janowsky, Fann & Davis 1971; Culberg 1972; 
Tonks 1975; Steiner and Carroll 1977; Smith 1975; Bardwick 1976; 
Abplanalp 1983a); what is presented here is merely a brief 
summary.
Biochemical aetiological suggestions have included 'female sex 
hormones' (Frank 1931), estrogen progesterone imbalance (Morton 
1953; Smith 1975), water retention caused by the estrogen 
progesterone imbalance (Dunnigan 1983), altered activity of the 
cortex (MacKinnon and MacKinnon 1956), imbalances in plasma 
monoamine oxidase activity (Kliaber et al 1974; Belmaker et al 
1974), activation of the renin-angiotension-aldosterone system 
(Janowsky et al 1973), prolactin-progesterone interaction 
(Benedek-Jazmann & Hearn-Sturtevartl976), functional deficiencies 
of pyridoxine (Rose 1969; Winston 1973; Herzberg et al 1970; Brush 
1977), gonadotrophin imbalances (Backstrom 1976), imbalances of 
peptide hormones such as #-endorphines, endogenous opiates, and
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encephalins (Butt 1983; Halbreich and Endicott 1981; Reid and Yen 
1981; Grossman et al 1982), prostaglandin effects (Craig 1980; 
Jakubowicz 1983), sodium-potassium imbalance (Varma 1983), and 
dopamine action (Haspels 1983).
Treatments which have been suggested include oestrogens (Shaw 
1983), progesterone (Dalton 1969; Kerr 1977), diuretics (O'Brian 
et al 1979), monoamine oxidase inhibitors, bromocriptine 
(Benedek-Jazmann & Hearn-Sturevant 1976), lithium (Mattson and von 
Schoultz 1974; Singer et al 1974; Horrobin et al 1973), oral 
contraceptives (Herzberg et al 1970), pyridoxine (Abraham and 
Hargrove 1980), prostoglandin antagonists and precursors (Wood and 
Jakubowicz 1980; Puolakka et al 1984), and dygesterone (Varma 
1983).
There seems to be some evidence to suggest (Clare 1977) that a 
possible explanation for the disagreement between researchers, as 
to the cause and treatment of PMS, is that we are not dealing with 
one discrete syndrome, but instead, a number of different 'symptom 
profiles, or clusters'. Treatment for individual women should be 
based on symptom relief, with the potential adverse effects of 
medication weighed up against the benefits of treatment. 
Supportive treatment, involving stress reduction, dietary 
management, and education has been shown to provide relief for 80% 
of women, reducing the need for medical treatment (Harrison et al 
1985). It is also important that a precise definition of a 
syndrome is agreed upon, if we are to accept that PMS does in fact 
exist as an identifiable syndrome, which can be diagnosed, 
researched and 'treated'. Whether the definition of PMS includes 
any symptoms experienced cyclically (Sutherland and Stewart 1965), 
or only those symptoms which are multiple and disabling (Rose and 
Sacher 1981), will affect how women who experience cyclical 
variations in behaviours are labelled and treated. This creates 
problems in dividing the results of research studies into those 
based on PMS sufferers and those based on normal populations, as 
the definitions used by individual researchers differ. A careful 
examination of the recorded changes during the menstrual cycle, 
which could provide some behavioural evidence for the existence of
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menstrual cycle fluctuations in both normal and clinical 
populations, is necessary. Therefore, this review will consider 
the research relating to mood, performance and state change in 
both PMS sufferers and non-sufferers.
The fact that there is so little agreement amongst researchers 
concerning aetiology and treatment efficiacy suggests that factors 
other than the biochemical are involved in any menstrual changes 
which might exist. Thus we must also examine possible 
psychological theories of PMS, and menstrual cycle change, which 
may explain the efficacy of the placebo response, as well as the 
evidence that not all women who report PMS, experience symptom 
relief following biochemical treatment.
- 16 -
Section 1.3. Performance and the menstrual cycle
Section 1.3.1. Introduction
A variety of functions, ranging from simple perceptual judgements 
to the use of complex cognitive processes have been studied in 
relation to the menstrual cycle, in both experimental and natural 
settings. The results of this research are of great significance,
considering the role women play in the workforce, which is
challanged by the traditional view that menstruation is
debilitating. Laboratory studies of psycho-motor performance, or 
studies of performance in a work situation, tend to show no 
differences in performance in relation to menstrual cycle phase,
despite the cultural stereotype of the 'poor' woman at the mercy
"of the ebb & flow of her hormones" (Dalton 1969), and the
negative expectations of many women.
However, the results of the existing research must be considered 
with some caution, due to the many methodological problems 
involved and the varying complexity of performance tests employed, 
as well as doubts concerning their generalizability to everyday 
life. It must also be noted that much of this research
concentrates on women who are not diagnosed as PMS sufferers.
Section 1.3.2. Experimental Performance Testing
Researchers have examined variations in verbal fluency with the
menstrual cycle, and reported conflicting results.
Silverman and Zimmer (1975) reported premenstrual increases in 
verbal dysfluencies, on tests of extemporaneous speech. Komnenich 
(1974) reported menstrual and post ovulatory increases in
dysfluencies on the same tests of verbal fluency. Cormack and 
Sheldrake (1974) reported that a pre-ovulatory group scored higher 
than a post ovulatory group on a verbal task. Whereas Jones et al.
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(1980) report that a menstruating group scored higher than a non­
menstruating group on verbal tasks.
Contradictory evidence is provided by Golub (1976), who found no 
phase differences in the ability to think rapidly of appropriate 
wording, the ability to produce words from a restricted area of 
meaning, semantic fluency and flexibility, and ideational fluency. 
No phase differences in performance on a test of verbal fluency, 
which involved oral reading, were found by Silverman and Zimmer 
(1976).
In a review of sixteen studies using reaction time as an index of 
performance during the menstrual cycle (Sommer 1983), twelve of 
the studies failed to show any menstrual cycle effects. In those 
cases where phase effects were found, the suggestion was for a 
slower reaction time around the time of menstruation.
A study of simple reaction time and movement of 25 college women, 
carried out by Pierson and Lockhart (1963), failed to find any 
relationship between those measures and stage of menstrual cycle. 
The authors concluded that the premenstrual and menstrual accident 
proneness suggested by Dalton (1960) was not attributable to 
reaction time changes.
Loukes and Thompson (1968) found no cyclical effect in reaction 
time, testing on days 1, 3, 6, and 20. However they failed to test 
in the premenstrual phase.
Kopell et al (1969) were unable to find significant cycle effects 
in either reaction time or skin potential, yet found that in tests 
of time interval estimation, longer intervals were produced 
premenstrually. A study by Montgomery (1979) directly contradicts 
this finding, reporting shorter time intervals premenstrual1y on 
estimates of time interval.
Garret & Elder (1984) examined academic performance and verbal 
reaction time in 8 women, 4 taking the contraceptive pill. A 
significantly slower reaction time was recorded in the menstrual 
and premenstrual phases of the cycle in the pill subjects, but not 
in the normally cycling subjects. All subjects were slower in the
- 18 -
menstrual and ovulatory phases of cycle one, but not cycle two: 
which illustrates the lack of uniformity between different cycles 
in the same woman. The authors discuss the suppressive influence 
of the pill, which seems to be affecting cognitive, rather than 
motor, responses.
Favereau (1973) tested six women using simple reaction time, and 
reported slower reaction times during menstruation.
Schwank (1971) studied choice reaction time in ten subjects, and 
found a trend for slower performance in the menstrual and pre­
menstrual phases, but no significant phase effects .
Landauer (1974) tested 57 subjects on choice reaction time, and 
found that reaction times were slowest in the premenstrual phase. 
Gamberale et al. (1975) found that choice reaction time was slower 
in 12 subjects during menstruation, and Hunter et al. (1979) found 
a slower reaction time in both the menstrual and pre-menstrual 
phases, when compared to the rest of the cycle.
A significant cycle effect, dependent on length of cycle, was 
found on reaction time performance, by Engle & Hildebrandt 
(1969). Women who had cycles of less than 28 days showed slower 
reaction times during the premenstrual phase and faster reactions 
about the time of ovulation. However, subjects with cycles of over 
28 days reacted most slowly during the ovulatory phase, with
fastest reaction times during the menstrual phase.
Slade & Jenner (1980) studied performance on choice reaction time 
and a detection task during different phases of the menstrual 
cycle. Their results only showed a small association between
actually experiencing symptoms and a decrement in performance.
Overall variation in performance over different phases of the 
cycle did not reach significance but tended to do so with
increasing difficulty of tasks.
The weight of the evidence seems to be for little or no menstrual 
effect on reaction time. Pierson and Lockhart (1963), Loukes and 
Thompson (1968), Kopell et al. (1969), Zimmerman and Parlee
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(1973), Little and Zahn (1974), and Hunter et al 1979) all report 
no phase differences on tests of simple reaction time.
When testing choice reaction time, no phase differences were found 
by Baisden and Gibson (1975) and Hutt et al (1980).
It has been suggested that simple reaction time may not be 
sensitive to any menstrual cycle performance decrement (Schwank 
1971; Oswold 1963). In subjects suffering from sleep deprivation, 
decrement in performance only occurs after at least 30 minutes 
work on a serial reaction task, with little time allowed for 
recovery (Wilkinson 1965). Similar effects have been reported with 
intense noise (Broadbent 1953).
Thus simple reaction time is open to much criticism with respect 
to lack of sensitivity to small changes and durational effects 
(Sommer 1973).
Recently there have been reports of menstrual cycle variations in 
simple perceptual-motor tasks. Klaiber et al (1974) tested 
perception of verticality, using the rod and frame test, and found 
decreased performance in the premenstrual phase, when compared 
with the preovulatory phase.
Zimmerman and Parlee (1973) reported premenstrual impairments in 
arm-hand steadiness, but no cycle phase effects on measures of 
time estimation or on a digit symbol task.
Burke (1966) tested patellar reflex and both leg extension and 
flexion an 21 subjects, aged 22 to 40 years. No cyclical variation 
was found, with testing at both the premenstrual and menstrual 
phases.
There are studies which show an improvement in performance in the 
phase around menstruation: Wuttke et al.(1975) tested subjects on 
simple arithmetic and reported increased speed in the luteal 
phase, with optimum performance premenstrually. Rodin (1976) 
varied degree of menstrual symptomatology and made one group of 
subjects anxious with threats of mild electric shocks, with the 
control group receiving no such threats. Tests of Digit symbol
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substitution, a Stroop test, anagrams and unsolvable puzzles were 
used as measures of performance. The treatment group exhibited 
enhanced cognitive performance in the menstrual phase; an effect 
which was not found in the control group. However, Webster (1979) 
was unable to replicate Rodin's cognitive enhancement effect.
Jones et al. (1980) found that a menstruating group of subjects 
performed better than a non-menstruating group on both a verbal 
task and tests of progressive matrices. However, the two groups in 
this study, menstruating and midcycle, differed in age, and the 
experimenters failed to control for confounding variables which 
may have affected performance.
Jensen (1982) found that performance was a function of menstrual 
cycle phase, and paramenstrual distress was highly task and metric 
specific. Overall performance appeared to be greater 
intermenstrually and menstrually, when compared to premenstrually, 
on a task which measured patterns of attention allocation in a 
time sharing situation, combining pursuit tracking and choice 
reaction time.
Dor-Shav (1978) studied human figure drawing and the embedded 
figures test, and reported better performance in the post 
ovulatory phase, than in the pre-ovulatory phase.
However, Cormack and Sheldrake (1974) found that the preovulatory 
group scored higher than the post ovulatory group, with a use of 
objects test.
Vibrotactile learning, in which electronic pulses were transmitted 
to the subject's left wrist, were studied by Diespecker and 
Kolokotronis (1971), during the menstrual cycle of 27 female 
subjects aged 17-22 years, who did not use contraceptives, and 
were categorised into three groups: premenstrual, postmenstrual
and midcycle. The premenstrual group showed a significantly 
greater number of errors particularly relative to pressure 
sensitivity. However, no repeated testing was made to measure 
within-subject variation over menstrual cycle. There was also no 
evidence that subjects were equivalent with respect to other 
variables which might affect their performance (Sommer 1973).
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Stenn and Kllnge (1972) measured daily arm movement activity 
during the cycle, as an index of a woman's instrumental 
interaction with the environment. No variation was found in the 
pooled data for the seven subjects, over 17 menstrual cycles, 
however 2 women showed consistent activity peaks in the luteal 
phase, with activity reduced during menstruation.
The perceptual-motor performance of 20 college women, none of whom 
were using oral contraceptives, was tested by Sommer (1971). 
Although subjects retrospectively reported increased negative 
symptoms in the menstrual and premenstrual phases of the cycle, no 
changes in performance were noted in relation to menstrual cycle 
fluctuations.
Wickham (1958) tested 2,525 army women on a battery of tests, 
including Progressive Matrices, mechanical comprehension, 
arithmetic, a spatial test, a mechanical test and a verbal test. 
No decrement in mechanical performance was found, but there was a 
slight reduction in scores on the test of spatial ability. The 
main conclusion was, however, that for predictive purposes, one 
needn't take the menstrual cycle into account when tests are 
given.
A study of personnel selection for the armed forces (Vernon & 
Parry 1949), found an improvement in performance on mechanical 
motor tasks in the menstrual phase of the cycle.
Sommer (1972) made a series of studies of the performance of 200 
college women on two intellectual tasks; the Watson-Glaser 
Critical thinking appraisal and regular class examinations. Scores 
were then categorised on the basis of individual cycle quarter 
(menstrual, follicular, luteal and premenstrual) allowing a 
comparison of scores of a single test between women in different 
cycle quarters and also permitting assesment of within-subject 
variation over time. No significant variation associated with the
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menstrual cycle was found, although those subjects taking oral 
contraceptives performed at a significantly higher level
In a review of 48 tests used to measure menstrual variations in 
performance, Sommer (1983) concluded that 35 show no phase 
effects. This is in accordance with an earlier review by the same 
author (Sommer 1973), and a review by Graham (1980), which 
concluded that the only evidence of variation in cognitive tasks 
over the cycle is found on single tests or subtests.
Sommer (1983) states that the variability in results from 
cognitive and psycho-motor tests, further emphasises the fact that 
standardised tests of performance have little to do with the 
menstrual cycle. For one would expect to find both positive and 
negative results by chance if, in fact, no relationship exists 
between cycle and performance. One must also take into account the 
complexity of the tasks used, and their generalizability to tasks 
in everyday life, before extrapolating from the results of 
experimental performance tests.
Section 1.3,3. Work and Athletic Performance
Seward, in a 1944 review of the effects of menstruation on 
industry, concludes that the results are inconclusive. A study 
carried out on women in Japanese factories (Kirihara 1932), 
reported some decrease in efficency associated with the menstrual 
period, but there were wide spread individual differences, which 
prevent generalisation.
A study carried out on women in an electromechanical factory in 
Kharkov (Gorkine & Brandis 1937), showed increased susceptibility 
to fatigue and increased work breaks in the menstrual period, but 
in general, no effects on performance.
A study carried out on women's output in different industries in 
wartime Britain (Anderson 1941), reports no consistant menstrual 
phase effects on performance.
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Redgrove (1971) investigated eight women laundry workers, over 25 
complete menstrual cycles and found no effects of cycle phase on 
work performance. The results were also obtained from a study of 
nine punch-card operators and three typists, using a four phase 
division of the menstrual cycle (dividing each woman's cycle into 
four phases of equal length).
Smith (1950a) studied the work performance of women in an aircraft 
factory, a parachute factory and a clothing factory, during World 
War II.. Independent ratings made by foremen, who were unaware of 
the purposes of the study were used. No significant cycle 
variations in performance were found. Slightly longer ratings were 
given in the premenstrual and menstrual phases, but these did not 
reach significance.
In a follow up study. Smith (1950b) evaluated the quality and 
quantity of production , in relation to the menstrual cycle, over 
a period of 41 days. Using a dichotomous analysis (menstrual- 
nonmenstrual) and a four phase division, he found no variation in 
quality related to cycle day. He found some evidence of lower 
production pre-menstrually on tasks which demanded a high level of 
mental ability. However this was balanced out by a higher level of 
work menstrually.
A comprehensive study carried out by Sowton and Myers (1928), 
analysing the performance of women in industry during the 
menstrual cycle, showed no significant relationship between cycle 
phase and performance.
A review of studies of female athletic performance during the 
menstrual cycle (Ederlyi 1962) reported that 42-48% showed no 
change in performance during the menstrual phase, 13-15% showed 
improved performance, and 33% showed worse performance, than their 
usual average. Any poor performance was generally found in the 
premenstrual period, and in the first two days of menstruation. 
Ederlyi attributed the decreased efficiency to nervous and 
emotional as well as hormonal changes, declaring that menstruating
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women athletes suffer from feelings of inferiority, which may 
prevent them from competing at their usual level of performance. 
However, these findings must be viewed with caution, as no 
statistical analysis was carried out.
Both Bausenwein (1960) and Brunelli & Rottini (1965) found 
evidence for improvements in women's sporting performance during 
menstruation, with any deterioration occuring during the 
premenstrual phase.
Morris and Udry (1970) studied 34 women wearing pedometers, and 
found a significant increase in activity at midcycle and two 
lesser peaks at the menstrual and premenstrual phases of the
cycle. There was great within subject variation from month to 
month, and patterns only emerged through averaging several cycles 
together, as curves based on single cycles showed no significant 
cyclical pattern.
Sloan (1961) measured general physical fitness and motor 
coordination during the menstrual cycle, using a fitness exercise 
based on a modified Harvard step test involving strenuous
exercise, and found no cycle phase effects.
Johnson (1932) found peak performance in the luteal phase, in 
subjects learning to walk a tightrope, with a drop in learning in 
the menstrual phase. It has been suggested (Bell 1973) that the 
decrement in performance may be due to an effect on vestibular
function, or it may be caused by some variation in the ability to
control the motor skills called for by the task.
Section 1.3.4. Self-reported performance
The results of self-report studies are quite different from those 
using objective measures: women perceive their behaviour to be
affected by cycle phase, and report it so, despite the 
contradictory evidence of objective testing.
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Sommer (1973) states that 8-16% of women feel that their faculties 
are reduced in the premenstrual phase, affecting their 
performance.
This contradiction between objective and self-report studies, 
emphasises the danger of generalising from subjective appraisals 
of experience, to objective outcomes. This issue provides problems 
of interpretation in research into performance change in the 
menstrual cycle, as well research into mood change.
Studies using self-report measures of athletic performance during 
the menstrual cycle have produced equivocal results.
A study of 27 female swimmers (Astrand et al 1963), aged 12-16, 
analysing self-perceived changes in performance over the menstrual 
cycle, found performance peaks at menstruation for one woman; 
during the week after menstruation for seven; during the week 
preceding menstruation for three and no variation over the cycle 
for sixteen. All of the women competed if an event fell during the 
menstrual period, yet twenty of the twenty-seven did not normally 
train during menstruation.
Astrand suggests that psycholoogical factors may be responsible 
for any detrimental effect of menstruation on performance.
A study of 66 women athletes at the Tokyo Olympics by Zaharieva 
(1965) found 15% reporting performance decrement premenstrual1y 
and 17% reporting performance decrement during menstruation. 63% 
of the women felt that they could reach peak form in a competition 
during menstruation, whilst 26% were uncertain, showing lack of 
self confidence. There was a notable difference in the confidence 
of swimmers and volleyball players, with the latter group 
exhibiting more self confidence than the former. Female swimmers 
were less likely than any other group of athletes to train during 
menstruation (Zaharieva 1965; Ederlyi 1962); in fact Zaharieva 
found swimmers to be the largest group of athletes never to train 
during menstruation (33%).
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Section 1.3.5. Academic performance
The hypothesis that academic performance is in some way impaired 
by menstruation has been investigated. As with other aspects of 
performance which have been analysed, much of the evidence 
suggests no support for a model of performance decrement.
Dalton (1960) studied the examination performance of schoolgirls 
aged 11-17 years, and reported that there was evidence of a 
performance decrement in the menstrual and premenstrual phases. 
However, the actual percentages are: 56% of subjects showed no
change over the cycle; 17% showed an improvement and only 27% 
showed an impairment. Added to the fact that there was no attempt 
to statistically analyse these results, there seems to be little 
basis on which to claim a cycle phase effect.
In a follow up study Dalton (1968) reported that there was 
evidence of menstrual impairment on 0 and A level examinations. 
The average mark was 3% lower for menstruating subjects, the pass 
rate 13% lower and the distinction rate 9% lower. However, as 
Sommer (1983) points out, there were great methodological problems 
in this study. In the A level examinations, the grades were 
analysed from 180 papers submitted by 34 subjects; in the 0 level 
examinations, 162 papers from 91 individuals were examined: which 
puts a disproportionate weight on subjects submitting more than 
one paper. In the analysis, a between group comparison was being 
made between those in one phase, with those in another: these
results are not based on the same person at different phases of 
the cycle, and differences between the two groups are possibly 
confounding variables.
In this study a disproportionate number of subjects were 
menstruating, from the number one would expect by chance. As 
Dalton states that stress of examinations brought about a change 
in cycle in 42% of subjects, it would seem erroneous to claim 
that menstruation brought about any change in academic 
performance, even if that could be proven, as these data do not 
provide support.
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Mo relationship between scores on biweekly psychology tests and 
cycle phase, for 101 women students, was found by Sommer (1972). 
Each subject's cycle was divided into four phases, and both 
between and within group comparisons made, There was some evidence 
that women were more likely to show their lowest scores in the 
premenstrual and menstrual phases, when compared to the other 
stages of the cycle.
A second study carried out to examine the relationship between 
performance on bi-weekly psychology tests and cycle phase, in 125 
women (Bernstein 1977), controlled for scholastic ability and 
motivation, and found no relationship between menstruation and 
performance.
Walsh, Budtz-Olson, Leader and Cummins (1981) assessed the 
performance of 341 women students, on medical or para medical 
examinations. The cycle of each woman was divided into four, and 
a difference score computed for each of the four phases, against 
the average of other examinations taken: thus allowing each woman 
to serve as her own control. There was no effect of cycle phase on 
performance; no relationship between performance and menstrual 
symptoms; and and no relationship between performance and 
neuroticism, as measured on Eysenck's personality questionnaire.
Olasov (1972) examined the intellectual performance of 32 school 
teachers, both during menstruation and at midcycle. No 
relationship was found between experience of symptoms and 
performance, and no relationship found between cycle phase and 
performance.
Section 1.3.6. Accidents and Illness
The number of accidents which occur at different phases of the 
cycle, has been used as an index of performance decrement.
Dalton (1964a), in a review of the research in this area, 
concludes that there is evidence for an increase in home and road 
accidents in the menstrual and premenstrual phases of the cycle.
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In a study of accident admissions to hospital, Dalton (1960) 
reported that over 50% of a sample of 84 women were in the 
premenstrual or menstrual phase of the cycle. Increased lethargy, 
associated with hormonal change, is suggested as the underlying 
cause of the accident increase. A further suggestion is that 
accidents may be to do with quarrels, which could be caused by 
premenstrual tension.
A study by Lees (1965), using 1000 subjects, supported Dalton's 
findings, reporting a higher proportion of accidents in the 
menstrual and premenstrual phase of the cycle.
Several reviews state that there is evidence of increased 
accidents in female airplane pilots. However, as Parlee (1973) 
points out, the only evidence of this is from a study by Whitehead 
(1934), in which reports of three airplane crashes in three months 
in which the women were said to be menstruating at the time of the 
crash, are cited as evidence.
MacKinnon et al (1959) used the analysis of female uteri, carried 
out at autopsies, to determine phase of cycle of women who had 
died from accidents or suicide. Of 58 women studied, 6 died in the 
bleeding and follicular phase of the cycle, and 52 in the 
postovulatory stages, with 34 of these in the mid-luteal phase. 
The authors interpret this finding as evidence for an increase in 
serious accidents in the second half of the cycle.
Cowie (1970) carried out a study of female factory workers, and 
found evidence for an increase in minor accidents in the 
premenstrual phase. He interpreted decrement as being due to an 
inability to concentrate, and changes in affect and motivation.
There is evidence of an increase in psychiatric hospital 
admissions and suicide attempts, in the menstrual and premenstrual 
phases of the cycle.
Dalton (1959) found that 39% of acute hospital admissions occured 
during the first four days of menstruation, in contrast with an
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expected admission rate of 14%; however, the 14% admission rate 
during the premenstrual period was no greater than expected. This 
finding contradicts that of Mackinnon and MacKinnon (1956), who 
found a low frequency of accidents in the bleeding phase.
Glass (1971) studied emergency psychiatric admissions and 
attempted suicides in 84 woman, and reported that twice as many as 
were expected were seen in the emergency room in the premenstrual 
phase, with three times as many as expected suicide attempts 
occuring in this phase.
Luggin et al. (1984) investigated the acute psychiatric admission 
of 121 women, and found that significantly more women were 
admitted during the menstrual phases than the intermenstrual phase 
of the cycle. The authors suggest that this is evidence of a 
degree of cyclicity in female psychiatric disturbance.
Clare (1983) reported that psychiatrically ill premenstrual 
syndrome sufferers reported significantly more symptoms than 
psychiatrically healthy premenstrual syndrome sufferers. There was 
no difference between the two groups in terms of complaints of 
•physical* symptoms, however, the psychiatrically ill group were 
more likely to complain of 'psychological' symptoms. Clare 
concludes that premenstrual disturbances are a graded phenomena, 
with multifactorial causation, shading from severity to normality.
A review of the number of women who phoned a Los Angeles Suicide 
prevention Center, (Mande11 and Mande11 1967) showed that of the 
women who could be classified, the highest significant proportion 
called during the menstrual phase of the cycle (26% rather than an 
expected 12.4%); yet also a significant proportion in the 
premenstrual phase (19% rather than an expected 12.4%).
A study by Tonks et al. (1968) of attempted suicides, reported 
that there were significantly more in the premenstrual phase of 
the cycle. There were also significantly more attempts made by a 
woman living with a man. In a review of studies investigating the 
relationship between suicide and menstruation, Wetzel and McClure
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(1972) concluded that there was an increase in successful suicide 
during the menstrual and premenstrual phases of the cycle. 
However, there are problens in predicting stage of cycle in 
suicide cases, which would cause some degree of scepticism 
regarding the incidence of premenstrual suicide attempts.
One problem with much of this research is that the authors fail to 
mention that menstrual bleeding may be affected by the stress of 
psychiatric disturbance, or the life stresses that precipitated 
the suicide attempt, as it has been established that menstruation 
is affected by stress (Dalton 1960; Dunbar 1985).
There have been reports of correlations between epileptic attacks 
and the menstrual cycle, with a general finding of increased 
attacks in the premenstrual phase (Laidlow 1956; Morel1 1959;
Rosciszewska 1980; Southham & Gonzaga 1965). Levels of 
progesterone have been suggested as mediators of attacks. However, 
in a study by Backstrom (1976) more epileptic attacks were 
recorded in the follicular phase of the cycle, and less in the 
second half of the cycle.
It has been suggested that a woman's menstruation will affect her 
child, or the perception of her child's illness. Dalton (1966) 
studied women attending a general practitioner, for the treatment 
of minor ailments in their children. 54% of the women were in the 
premenstrual or menstrual phase of the cycle, compared with an 
expected 29%.
Of 95 women attending a hospital pediatric department with their 
children, 51% were found to be in the menstrual or premenstrual 
phase, compared to an expected to an expected 39% (Tuch 1975). The 
mothers of both groups (peri-menstrual and non peri-menstrual) 
viewed their children as equally ill, yet the doctors viewed the 
children of the peri-menstrual group to be less ill.
It would seem that the implication of these studies is that 
worrying about one's child or judgements about illness are related 
to the menstrual cycle, possibly due to a lack of self confidence. 
Related studies, which purport to be an index of self confidence, 
analyse the phase of cycle of female subjects volunteering to take
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part in psychology experiments. Doty and Silverthorne (1975) found 
that women were more likely to volunteer in the ovulatory phase of 
the cycle, than any of the other four phases. Parlee (1975) 
reported that volunteeers were more likely to be in the two 
midcycle phases than in the menstrual or premenstrual phases.
Section 1.3.7. Criminal behaviour
Recent court cases in which two women, independently, used 
premenstrual distress as a defence for crimes of violence (see Hey 
1985 for details) only served to confirm the popular view that 
women are more violent, or more likely to engage in criminal acts, 
in the premenstrual or menstrual phases of their cycles. However, 
the research in this area is sparse and inconclusive.
Morton et al (1953) studied a group of female prison inmates, and 
reported that 62% of violent crimes committed by women took place 
during the premenstrual week, 19% midcycle, and 17% during 
menstruation. However, the authors do not define the lengths of 
each of these latter two cycle phases, nor do they state how they 
defined cycle phase at the time of the crime. 8 of the 58 women 
were in a "don't remember" category, which casts doubt on the rest 
of the findings.
A study by Cooke (1945), is cited by many authors to be evidence 
of a relationship between crime and the menstrual cycle (Greene & 
Dalton (1953); Coppen & Kessel (1963); Morton et al 1953 ;
MacKinnon & Mackinnon (1956)). However, as Parlee (1973) points 
out, the only evidence put forward is a statement by the Parisian 
police, to the effect that 84% of crimes by women are committed in 
the premenstrual or menstrual phases of the cycle: no other
substantial evidence is offered.
Dalton (1960b) reported that 49% of crimes, in contrast with an 
expected 29%, committed by a group of 156 female prisoners, were 
perpetrated during the premenstrual or menstrual periods. Dalton 
attributed this effect to hormonal changes which increase lethargy 
and tension and thereby increase the chance of being caught.
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Section 1.4, Mood change 
Section 1.4.1. Introduction
There is a great volume of research which examines the hypothesis 
that a woman's mood changes with her cycle. Much of this work is 
based on self-report, and as such must be examined with caution, 
as self-reports of mood change may be reflecting underlying 
stereotyped beliefs (Parlee 1973). A further problem is that much 
of the research uses retrospective reporting, which is not always
a true representation of a subject's daily mood changes.
Generally, the findings in this area are inconsistent, with 
disagreements over which aspect of mood is affected by cycle 
phase, and at which particular time.
The finding that aspects of mood vary cyclically has been put
forward as evidence for the high incidence of PMS in the general 
population (Sutherland and Stewart 1965). However, there is a lack 
of agreement as to the severity of the mood change in both normal 
and PMS sufferers.
Section 1.4.2. Negative mood
There is evidence for an increase in negative moods premenstrual1y 
for all women, whether they are labelled PMS or not. This is
reported as anxiety, restlessness, tension or irritability 
(Benedek and Rubinstein 1939; Beaumont et al 1975; Garling & 
Roberts 1980; Golub 1976; Ivey and Bardwick 1968; Kirsten et al 
1981; Moos et al 1969; Parlee 1980; Patkai, Johannson & Post 1974; 
Silbergeld et al 1971; Silverman, Zimmer & Silverman 1974; Taylor 
1979; Tiffany 1964; Voda 1980).
There are also reports of increases in anxiety in the menstrual 
phase of the cycle (Beaumont et al 1975; Englander-Golden et al 
1978; Golub & Harrington 1981; Parlee 1980; Vilcoxen, Schrader & 
Sherif 1976; Stocker 1974).
There is evidence emerging that cyclical variations in anxiety are 
not to be found in women who have undergone hysterectomy (Beaumont
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et al 1975; Osborn 1981) but further work needs to be done to 
examine this particular group of women.
A variety of assessment techniques has been used to monitor this 
negative affect. Benedek (1963) employed a psychoanalytic method 
of assessing emotionality; Tiffany (1964) used a factor-analytic 
study aimed at revealing subjective changes over the cycle; a 
battery of tests including the Nowlis Mood Adjective Checklist, a 
symptom checklist and a self rated arousal scale were used by Moos 
et al (1969); Ivey and Bardwick (1968) engaged subjects in 
narratives concerning 'memorable life events', and then scored 
responses using the Gottschalk et al (1961) verbal anxiety scale; 
Patkai et al (1974) obtained self estimates of mood and alertness 
on graphic scales.
The Moos Menstrual Distress Questionnaire (MDQ) is frequently used 
in studies of self-reported mood and performance change over the 
cycle. The MDQ consists of 48 items , each part of an eight factor 
symptom cluster. Subjects are asked to rate their experience of 
each symptom on a six point scale. There are two forms of the 
questionnaire. Firstly, form A, a retrospective account of moods 
and symptoms during three phases of the most recent menstrual 
cycle: menstrual, pre-menstrual and intermenstrual. The second
format, form T, is a daily version of the same questionnaire. The 
MDQ is most frequently used mood questionnaire at present, as it 
has been standardised on large samples of women and allows 
comparisons between studies.
The information on depressive changes in the cycle is equally 
inconsistent. Reports of increases in depression pre-menstrually, 
when compared with midcycle (Beaumont et al 1975; Golub 1976; 
Taylor 1979) contradict findings of lower depression 
premenstrually (Parlee 1980) or of no cyclical change (Silbergeld 
et al 1971). It has been suggested (Asso 1983) that this apparent 
inconsistency can be explained by the fact that standardised 
questionnaires for clinical depression are used to measure 
depression during the cycle and that these might not be sensitive 
to the level of changes which are actually taking place. A further
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suggestion is that a more general or overall view of mood 
fluctuation may be more suitable for measuring affective change in 
the menstrual cycle, rather than testing one or two specific 
aspects of mood (Blank 1980). It is also possible that researchers 
may not be distinguishing between groups of women who suffer from 
premenstrual symptoms, and those who suffer from menstrual 
symptoms, in their research.
It has been hypothesised that any negative feelings and moods 
which are reported in the menstrual phase of the cycle are due to 
physical symptoms (Abplanalp 1979; Beaumont et al 1975). Golub and 
Harrington (1981) attributed the increase in negative affect in 
the menstrual phase of the cycle to concurrent increases in pain. 
A relationship between an improvement in menstrual mood and a 
decrease in dysmenorrhea was found by Cullberg (1972). A 
relationship between anxiety at menstruation and heaviness of 
flow, was suggested by Paige (1971), with women experiencing a 
light flow suffering least anxiety. There is a consistent finding 
of cyclical change, using the MDQ, of an increase in pain and 
water retention in the menstrual and premenstrual phases of the 
cycle, in the general population (Ruble & Brooks-Gunn 1979; 
Abplanalp et al 1979; Garling & Roberts 1980; Most et al 1981; 
Doty et al 1981).
Sect1on 1.4.3. Positive mood
Peaks of positive feelings are generally recorded in the ovulatory 
phase of the cycle. Rossi & Rossi (1977) found that there was a 
significant increase in positive moods, measured in different 
ways, in the ovulatory phase of the cycle. Bardwick (1976) and 
Ivey & Bardwick (1968) report ovulatory increase in self- 
confidence, assertiveness, competitiveness and dominance. Luschen 
and Pierce (1972) reported that subjects showed greatest needs for 
affiliation midcycle, but no changes for nurturance or succorance. 
McCance et al (1937), & Little & Zahn (1974) found some subjects 
reported midcycle feelings of elation and vigour or well being 
and pleasantness (Moos 1969). Enhanced outgoingness, cheerfulness
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and energy have been reported by Taylor (1979), as have feelings 
of excitement, affection, orderliness and well-being (Voda 1980), 
Saunders et al (1983) report increased positive affect in the 
follicular phase of the cycle. On studies of retrospective mood in 
the menstrual cycle, there are reports of decreased negative 
affect in the ovulatory phase (Asso 1983).
There are some reports of increases in positive moods in the 
premenstrual phase of the cycle. One study by May (1976) reported 
that 40% of the subjects experienced increases in positive 
feelings and happiness premenstrually. Premenstrual mood elevation 
has been recorded in groups of women (Wetzel et al 1975; Mclure et 
al 1971) as have feelings of physical competence (Ederlyi 1962; 
Morris & Udry 1970).
It has been suggested (Sommer 1973; Asso 1983) that there are few 
examples of positive moods and symptoms in the menstrual and 
premenstrual phases of the cycle due to the bias of the testing 
methods, which rarely ask women about positive feelings or 
sensations. The most commonly used MDQ has only 5 items which 
could be deemed positive, out of a total of 47. In a study by 
Brooks, Ruble and Clarke (1977) which examined menstrual 
attitudes, 77% of subjects reported positive feelings towards 
menstruation, without denying it's effects. So it would seem that 
if women were given the opportunity to report positive 
experiences, a different picture could emerge.
Section 1.4.4. Findings of no cyclical mood change
There is a growing body of evidence showing no change in mood 
throughout the menstrual cycle, in the general population. Kyger & 
Webb (1972) used a battery of test instruments, including the 
Tennessee Self concept Scale, and found no significant changes in 
mood over the cycle. May (1976) concluded that there was no 
relationship between mood change and either physical symptoms, or 
physiological distress, in the menstrual cycle. In a study 
measuring self-reports of mood on the Profile of Mood States 
(POMS) Abplanalp et al (1979) found no cyclical variations, even
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though positive items of friendliness and elation were added to 
the inventory. Parlee (1980) also employed the POMS and found no 
cyclical variations in mood. Golub and Harrington (1981) examined 
depression (using the Depression Adjective Checklist) and anxiety 
(using the State-Trait Anxiety Scale) in a group of adolescents, 
and found no cyclical variation. Zimmerman and Parlee (1973) found 
no cyclical variations in reports of irritability, anxiety, fear 
and restlessness, using daily ratings, Dan (1980) recorded no 
significant cyclical fluctuations in mood, with the exception of 
two hostility measures, which were higher premenstrually. Lahmeyer 
et al (1982) found no significant cyclical variation in mood 
(using the MDQ) or anxiety (using State Trait Anxiety Inventory) 
in eleven subjects. MDQ mood scores were elevated premenstrually, 
but only water retention reached significance. O'Neil et al (1984) 
found no significant cyclical variation in depression or 
psychiatric distress, in a group of 354 women, using a battery of 
tests including the Beck Depression Inventory and the General 
Health Questionnaire.
Section 1.4.5. Mood and Performance
Researchers have examined the relationship between mood and 
performance, hypothesising that women who report negative symptoms 
premenstrually, or are labelled as PMS sufferers, will show more 
performance debilitation premenstrually than non-sufferers. 
However, there seems to be no evidence for a relationship between 
performance and experience of pain, water retention or negative 
affect, either menstrually or premenstrually (Ward et al 1978; 
Altenhaus 1978; Sommer 1983), Hutt et al (1980) found no cyclical 
variations in the reaction time performance of a group of pre­
menstrual tension suffers. Slade and Jenner (1980) only found a 
slight impairment on the most difficult tasks, in a group of women 
complaining of increased negative affect around menstruation. 
Rodin (1976) found that a group a women complaining of menstrual 
and premenstrual negative affect, performed significantly better 
than a group of non-sufferers, on a variety of tests. Jensen
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(1982) reported that a significant cyclical variation in tracking 
was independant of level of distress reported. However, 'high 
distress' women showed better performance on low frequency task 
components, wheras low distress women performed better at higher 
signal rates. A group of women who believed that performance was 
detrimentally affected by menstruation, were no different from a 
group who did not believe in performance decrements, on tests of 
concept formation and psychomotor tasks (Munchel 1979). Therefore, 
even subjects who report negative feelings, or have negative 
expectations, fail to show the expected decline in competence or 
performance.
Section 1.4,6 Retrospective versus Daily mood records.
There have been criticisms of the use of retrospective 
questionnaires in assessing cyclical mood change, and assigning 
women to PMS or non-PMS research groups. There are repeated 
documentations of the discrepancy between retrospective and 
prospective questionnaires (Moos et al 1969; Rouse 1978; Brockway 
1975; Abplanalp 1979; McCance et al 1937; May 1976; Swandby 1981; 
Vila & Beech 1980), which suggest that menstrual cycle work based 
on retrospective reporting is of questionable validity (Abplanalp 
1983a). There is also evidence that no relationship exists between 
self-report questionnaires and a free-associative method of 
asessing cyclical change (Dan 1980). It has been suggested that as 
cyclical changes are recorded in retrospective, but not 
prospective, questionnaires, they may not be assessing the same 
aspects of experience.
Thus, it has been suggested that daily self-report questionnaires 
are the most effective means of observing menstrual cycle 
fluctuations, maintaining subject naivete as to the purpose of the 
study (Parlee 1980).
There is much evidence to support the idea that labelling 
questionnaires as 'Menstrual Distress Questionnaires' will produce 
cyclical effects, whilst non specific-mood questionnaires show no
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cyclical variations. Golub and Harrington (1981) found cyclical 
changes in mood when using the MDQ, yet no such pattern in mood 
inventories which were not specifically menstrually related. In 
contrast, Chernovetz et al (1979) found that male and female 
subjects reported less distress when the inventory was labelled as 
related to menstruation. In a study of 24 phobic patients Vila and 
Beech (1980) found that negative mood change is reported by 
subjects on menstrually related retrospective questionnaires, but 
not on concurrent questionnaires with the purpose of the study 
disguised. Other studies have presented opposing evidence to that
presented here. Markum (1976) gave subjects retrospective MDQ
questionnaires, either with neutral or menstrually related
instructions, and no difference was found between the two groups 
on symptom reporting. Taylor (1979) and Rogers & Harding (1981) 
support this view, with studies in which there were no 
differences between symptom reports on daily and retrospective 
questionnaires. However, Van den Akker (1985) presented evidence
to show significant intercorrelations between the symptom scales 
on the MDQ, and suggests that as Markum did not test for the 
robustness of Moos's original clusters, the results presented may 
be spurious. Despite this criticism. Van den Akker reports that 
subjects who knew the purpose of the study showed no difference in 
daily reports from those who did not.
There have been several suggestions to account for any reported 
discrepancy between retrospective and prospective, neutral or 
menstrually labelled, questionnaires. One is that women may be 
fulfilling cultural stereotypes or negative social expectations, 
when completing questionnaires. Thus, believing that women 
experience negative symptoms premenstrually, this is what subjects 
report. This could also be the cause of women who experience mild 
or minimal symptoms exaggerating their responses when reporting 
retrospectively. Parlee (1974) asked groups of male and female 
subjects to complete menstrual distress"questionnaires in terms of 
how women generally experience symptoms. Both groups of subjects 
reported symptoms similar to those obtained using self-report 
method, with men reporting more severe symptoms than women. This
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finding is interpreted as being evidence of stereotyped beliefs 
reflecting societal values, A study by Ruble (1977) manipulated 
subjects beliefs about which stage of the cycle they were in, 
informing subjects that they were either premenstrual or 
intermenstrual, when in fact they were all at the same stage (6-7 
days before menstruation). The 'as if premenstrual' group reported 
a higher degree of stereotypically appropriate symptoms than the ' 
as if intermenstrual' group; which Ruble interprets as evidence of 
the influence of psycho-social factors on the reporting of 
menstrual distress. A further study by Brooks, Ruble and Clarke
(1977) using the 'as if method repeated Ruble's finding, with the 
'as if premenstrual' group reporting more severe symptons than the 
'as if intermenstrual' group. The authors conclude that the 
experience of menstruation is not perceived, by most subjects, as 
very debilitating or negative, and that the literature 
overemphasises the negative aspects, rather than the positive.
There doesn't seem to be a consistent pattern in cyclical mood 
change, although many studies report an increase in negative 
affect in the premenstrual phase of the cycle. One recurring 
finding is the importance of individual differences, with some 
women reporting significantly more mood change than others (Dan 
1980; Moos 1969; Altman et al 1941). This finding, together with 
the effect of attitudes on the completion of self report studies, 
merits further discussion.
Section 1.4.7. Conclusion
Following the examination of cyclical variations in behaviour and 
mood, some conclusions can be drawn. Firstly, there seems to be 
little evidence of cyclical performance change in the normal 
population of women. Those studies which do distinguish between 
women who report menstrual distress, and asymptomatic women, 
report equivocal results: better performance, worse performance,
or no difference between the groups. Definitions of 'distress' 
used by the researchers, and the method of allocating subjects to
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symptomatic or asymptomatic groups may be one factor accounting 
for the discrepancies. The use of different types of performance 
criteria may also be an important factor.
The research which sugests that psychiatric illness, criminal 
offences and suicide is more likely in the premenstrual phase of 
the cycle is flawed with methodological problems, which make any 
conclusions difficult. In the light of these problems, there does 
not seem to be a case for suggesting that the majority of women 
are more prone to crimes or disturbances premenstrually.
The research on mood change does seem to suggest that negative 
moods increase premenstrually, and positive moods increase 
intermenstrually, in large groups of women. However, the effects 
of this mood change is not clear, as performance does not seem to 
consistantly correlate with mood. Evidence that negative moods 
increase in the premenstrual phase does not suggest that the 
majority of women suffer from a debilitating syndrome. If changes 
in mood are not accompanied by changes in behaviour, and have 
little effect on the lives of women, we must question the 
definition of PMS as 'the occurance of any symptom which varies 
cyclically',
There has been a great deal of research to examine the differences 
between women who report menstrual and premenstrual disturbances. 
As there does not seem to be any clearcut biochemical aetiology, 
the influence of attitudes, socialisation and personality, have 
been examined. This is in an attempt to identify factors which may 
be influential in determining the existance of distressing 
menstrual symptoms in women.
Section 1.5.1. Attitudes and socialisation
In order to explore the socialisation of attitudes and 
expectations concerning menstruation, Clarke and Ruble (1978) 
questioned pre-menarchal and post-menarchal girls, as well as 
young boys about their beliefs concerning the effect of 
menstruation on activities and mood. Most of the subjects, in all 
three groups, believed that menstruation is accompanied by
- 41 -
physical discomforts, increased emotionality and a disruption of 
activities and social interactions. There was also evidence that 
symptom expectations for "girls in general" were more severe than 
for selves.
The attitudes and expectations of a group of pre-menarchal girls 
were examined by Brookes-Gunn and Ruble (1982), finding that clear 
negative expectations were firmly established in these subjects, 
parallelling the expectations of adolescent and older women. Post- 
menarchal girls reported significantly less stress than they had 
expected, indicating the often unrealistic negative content of 
earlier expectations. There was a significant relationship between 
early attitudes and later experience of symptoms, with subjects 
who reported more negative attitudes experiencing more severe 
symptoms. Information learnt from male sources, which were rated 
as more negative, was also related to higher levels of symptoms. 
The authors conclude that the development of menstrual attitude 
"is a complex interplay of cultural beliefs, socialisation factors 
and actual experiences."
Paige (1973) found that none of the measures of menstrual 
socialisation used bore any relationship to later menstrual 
complaints. Measures included parents' attitudes, information 
received before menarche and mothers' own experience. A study by 
Gough (1975) investigated the relationship between MDQ scores and 
sexual knowledge, attitudes and sexual practice, and found no 
significant relationship.
Woods et al (1982) carried out a study to examine the effects of 
recollections of menarche on current menstrual attitudes and 
menstrual symptoms in 193 women. No relationship was found between 
negative recollections of menarche and current attitude; attitude 
being more strongly associated with a woman's current menstrual 
symptoms than with monarchal experience. Dennerstein (1982) 
reported that women suffering from premenstrual tension held a 
more negative attitude to menstruation than non-sufferers, but 
there was no difference between the two groups on attitudes to 
menarche, sex or the body.
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Recently, there has been the development of a menstrual attitude 
questionnaire (Brookes-Gunn & Ruble 1980), which has been factor 
analysed to reveal five dimensions which describe attitudes to 
menstruation: psychological and physical debilitation; positive;
bothersome; prediction and anticipation and denial. Despite 
cultural predictions, the factor which recieved the most responses 
was menstruation as a positive event.
Section 1.5.2. Cross Cultural Research
In an attempt to define the role of psycho-social factors in the 
reporting of menstrual symptoms, cross cultural surveys have been 
carried out. Theano (1968) compared the menstrual symptoms of a 
group of Roman Catholic Spanish girls with those of 126 British 
women. The author found that although the Spanish sample had a 
more inhibited attitude, as shown by their disturbed reaction to 
menarche and the more disturbing effects of menstruation on their 
everyday lives, there was no significant difference in the 
prevalence of menstrual symptoms between the two groups. A study 
examining the menstrual symptoms of women from six distinct 
cultures (Japanese, Nigerians, Americans, Greeks, Turks and Apache 
Indians) found consistent reporting of distress cross culturally, 
with great individual variation in the incidence, nature and 
severity of symptoms (Janiger et al 1972). A further large scale 
study, of 14 cultures, carried out by the World Health 
Organisation (1981) found similar patterns of individual 
differences, but consistent reportings of physical discomfort and 
mood change across cultures.
The findings reviewed do seem to suggest that women are to some 
extent affected by negative cultural stereotypes in their 
reporting of menstrual symptomatology. However, findings of 
positive attitudes towards menstruation (Clarke & Ruble 1978; 
Morris & Udry 1970: Heczey 1980; Levitt & Lubin 1967; May 1976)
cannot be explained by this theory, unless it can be hypothesised 
that these subjects are rejecting social stereotypes. Furthermore,
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in a study by Golub (1976) there was no evidence for the presence 
of stereotyped beliefs, as scores on two questionnaires, measuring 
anxiety and depression, were unrelated to each other. The author 
also noted that few of the subjects realised that the menstrual 
cycle was the purpose of the study.
It has been suggested (Friedman et al 1980) that a third factor, 
such as personality or biology, may be responsible for the 
relationship between attitudes and affect in the menstrual cycle. 
As Asso (1983) notes, we need more evidence before concluding that 
retrospective self-reports are exaggerated accounts, and not true 
reflections of reality. Even in studies which report a clear 
relationship between attitude and mood change, it is not clear 
that this is a causal relationship, or which direction causality 
would be, if a relationship did exist.
- 44 -
Section 1.6. Personality and Adjustment
There have been many investigations of the relationship between 
menstrual symptoms and personality or psychiatric adjustment, in 
an attempt to identify a 'typical' PMS sufferer, yet the results 
are inconsistent.
Several authors have hypothesised that a connection between 
menstrual distress and acceptance of the feminine role may exist, 
but the results are equivocal. Deutsch (1944) explained menstrual 
distress in terms of intense conflicts over the feminine role, in 
which menstruation is experienced as failure to have a child. 
Patkai and Peterson (1975) claim that conflicts about the feminine 
role may be related to premenstrual distress. There is some 
evidence that women with higher MDQ symptom complaints are less 
likely to accept aspects of their sexual role (Berry and McGuire 
1972; Levitt and Lubin 1967). However Paige (1973) countered this 
with evidence that traditional feminine women who believed that 
their place was in the home, and who had few career ambitions, 
tended to report more menstrual and premenstrual distress. A study 
by Brattesani and Silverthorne (1978) reported that women with 
more traditional attitudes towards the role of women in society, 
tended to report more menstrual distress, Slade and Jenner (1980) 
discovered that longer periods of bleeding, irregularity, long 
cycles, tendency to dysmenorrhea, as well as an embarrassed 
mother, were associated with menstrual or premenstrual symptoms. 
Subjects scoring at the extremes of the attitude scale 
(traditional vs egalitarian) were more likely to suffer from 
premenstrual symptoms.
Gough (1975) used the California Psychological Inventory, and 
reported that women with higher distress scores on the MDQ scored 
higher on feminity, but lower on scores of well-being, tolerance, 
good impression, achievement via conformity, intellectual 
efficiency and self-control. Gough also found no relationship 
between the Rotter Internal-External locus of control scale and 
MDQ scores. Scott-Palmer and Skevington (1981) found that less
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menstrual pain and a shorter labour were experienced by women with 
high internal locus of control. The authors also claim that the 
duration of acutely painful bodily experiences may be cognitively 
mediated by beliefs about controllability,
Other studies suggest that women with more positive attitudes 
towards their bodies are less likely to suffer negative menstrual 
symptoms (Dinardo 1974).
Friedman (1982) suggested that premenstrual symptoms may reflect 
unresolved sexual conflicts, yet as his subjects were psychiatric 
patients, half of whom had abnormal sexual histories, the results 
must be viewed with caution.
A significant positive relationhip between scores on the 
Taylor Manifest Anxiety Scale and Premenstrual distress has been 
reported (Halbreich and Kas 1977). Women who experienced 
premenstrual distress scored higher on the anxiety scale 
throughout the whole cycle. There is evidence that women who 
suffer from premenstrual distress are generally more susceptible 
to emotional disturbances (Hain et al 1970; Sheldrake & Cormack
1976). However Golub (1976) concludes that there is no evidence to 
suggest that premenstrual mood change is a result of emotional 
disturbance.
Gruba and Rohrbaugh (1975) reported some evidence of a 
relationship between MDQ scores and several of the subscales on 
the MMPI. Hypochondriasis, hysteria and schizophrenia were 
significantly related to MDQ scores of autonomic reaction, pain 
and behaviour change. The authors interpret this as evidence of a 
relationship between menstrual distress and neuroticism.
Rees (1953) claimed that premenstrual symptoms were more common in 
neurotic than normal subjects. However he admitted that some women 
scoring high on neuroticism didn't suffer premenstrually; also 
although psychotherapy could reduce neuroticism, it did not 
necessarily reduce premenstrual distress.
Wendestam (1980) reported that there was no relationship between 
premenstrual symptoms and neuroticism or extroversion, using 
Eysenck's Personality Inventory; but there was a tendency for
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women who had never suffered from premenstrual symptoms to have 
lower neuroticism scores.
Coppen and Kessel (1963) found a positive correlation betwen the 
presence of premenstrual symptoms and neuroticism. They also found 
that subjects complaining of premenstrual symptoms were more 
likely to be irritable at other times of the month.
Levitt and Lubin (1967) descibed women who report serious 
menstrual problems as being emotionally unstable, suspicious, 
unable to understand personal motivations or feelings and as 
having a superficial outlook on human behaviour and 
interrelationships. They conclude that menstrual complaints are 
related to neurotic and paranoid tendencies.
Ivey and Bardwick (1968) suggested that women who had received 
special gratification from the sick role, as children, in terms of 
extra maternal love and attention, were more likely to suffer from 
premenstrual symptoms, as an " arena for the physical acting out 
of psychological conflicts." However, as the authors also suggest 
that women who received little attention when ill as children are 
likely to suffer premenstrually, thereby covering both ends of the 
spectrum, the findings must be viewed with caution.
Sheldrake and Cormack (1976) reported that arts students 
suffered more premenstrual symptoms than science students, 
concluding that this confirms the stereotype that art students are 
more neurotic than their scientific counterparts. However, as 
Gannon (1981) points out, this study is evidence of experimenter 
bias, as neuroticism wasn't actually assessed.
Kleinsasser (1975) found no correlation between neuroticism and 
menstrual distress, but a significant correlation was found 
between introversion and the tendency to take more rest, avoid 
social activities and report decreased efficiency during the 
menstrual phase of the cycle.
Valsh et al (1981) assessed academic performance for 244 subjects 
over one year, and found no correlation between neuroticism, 
performance and menstrual cycle effects. A study by Clare (1977) 
suggested that there was no evidence for a relationship between 
neuroticism and menstrual or premenstrual distress.
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Seagull (1974) found no differences between premenstrual sufferers 
and non-sufferers on neuroticism scores, or adequacy of 
personality functioning. Zola et al (1979), in concluding that 
there is no relationship between psychopathology and premenstrual 
distress, pointed out that 30 of the 47 MDQ symptoms are often 
found in clinical symptoms of psychopathology, which may explain 
the few significant findings.
The question of whether cyclical mood change is related to manic- 
depressive illness, or other primary affective disorder, has been 
investigated by many authors. A study by Mclure, Reich and Wetzel 
(1971) identified a relationship between bipolar depressive 
symptoms and premenstrual mood change. A further study ( Wetzel et 
al 1975) noted that women students who complained of premenstrual 
distress were more likely to be seen in the college health centre 
for affective disorders. A number of the subjects in this study 
reported premenstrual mood elevation: these women were found to
have personal and family histories of bipolar affective disorder. 
A marked association between onset of depressive psychiatric 
illness and phase of the menstrual cycle was noted by Abramowitz, 
Baker and Fleischer (1982). Kashiwagi, Mclure and Wetzel (1976) 
found that women suffering form primary affective disorder were 
more likely to suffer from premenstrual mood change than women 
suffering from hysteria or anxiety neurosis. This is in contrast 
to a study by Coppen (1965) in which there was no evidence of 
premenstrual mood change in a group of patients with diagnosed 
affective disorders, unlike a group of neurotic patients who 
reported many exacerbated premenstrual symptoms. It has been 
suggested that the discrepancy in these findings may be due to 
sampling differences or different diagnostic criteria employed in 
each study (Steiner and Carroll 1977). There is evidence that 
women who suffer from affective disorders experience menstruation 
in the same way as non sufferers; unless they are undergoing a 
depressive episode, in which case the symptoms of depression may 
be exacerbated and hospitalisation more likely in the premenstrual 
phase (Diamond, Rubinstein, Dunner and Fieve, 1976).
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There is, as yet, no clear evidence for a definite causal 
relationship between affective disorders and premenstrual or 
menstrual disturbance. Asso (1983) suggests that it is only for a 
minority of depressive patients that a relationship exists between 
onset of depressive symptoms and the premenstrual phase; so we 
cannot make generalisations for all women. There is no evidence 
that premenstrual symptoms, in the majority of women, are 
comparable with classified primary depressive illness (Asso 1983; 
Smith 1975). It is possible that an additive model may be the most 
feasible (Zola et al 1979), in which psychological and physical 
changes occurring premenstrually are superimposed on any existing 
disorder, causing increased disturbance. Thus, a woman who is 
already undergoing a period of disturbance, may experience 
exacerbated symptoms in the menstrual or premenstrual phase of the 
cycle.
There doesn't seem to be enough evidence to suggest that a woman's 
underlying personality traits, or personal adjustment, are 
reflected in the amount and duration of menstrual, or premenstrual 
symptoms. The contradictions in the research are partially 
explained by experimenter biases, inadequate control groups and 
unclear phase definitions: only further, more rigorous, research
will fully clarify the issue.
Sect i on 1.7.1, Age
There is no firm conclusion concerning the relationship between 
menstrual cycle complaints and age, as there are few controlled 
studies which have investigated this issue. Van Keep and Lehert 
(1981) reported that women over the age of 33 reported more 
symptoms of water retention, uneasiness and fatigue, than women 
under the age of 33. Golub (1976) suggests that young women are 
more likely to report negative symptoms in the menstrual phase of 
the cycle, with older women reporting in the premenstrual phase. 
Golub suggests that this is due to the experience of pain, which 
is higher in adolescents. Rouse (1978) also found that older women 
are more likely to report symptone in the premenstrual phase of
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the cycle. Gough (1975) found a correlation between age and 
premenstrual distress, but no correlation with menstrual or 
intermenstrual distress. Increased premenstrual depression, 
headache and abdominal swelling were found in women over 26 years 
of age, by Timonen and Procope (1973); but no relationship was 
found between age and the other factors in the study. #o 
relationship between age and menstrual mood has been found by 
several authors (Coppen and Kessel 1963; Little and Zahn 1974). 
Tonks, Pack and Rose (1968) found no age difference in suicide 
attempts at different phases of the cycle.
It would seem that the conclusions concerning the effects of age 
on menstrual problems are inconclusive. It has been suggested 
(Asso 1983) that the failure of many studies to separate the 
effects of age and number of children, makes any conclusions which 
may be made limited. The use of atypical 18-21 year old students 
in menstrual cycle research exaggerates the problem. The issue of 
menopausal effects and the incidence of anovulatory cycles are 
other factors which must be taken into consideration when 
assessing age differences.
Section 1.8. Contraceptive Pill
The use of women taking the contraceptive pill as control subjects 
in studies of menstrual cycle variance, has resulted in a body of 
research testifying to the effect of the contraceptive pill on 
both behaviour and mood. However, the results are not entirely 
unequivocal and explanations for any pill effects are not 
conclusive.
Paige (1971) carried out an extensive study of pill and non-pill 
women, using content analysis of verbal speech as an indicator of 
negative affect, at four different phases of the menstrual cycle. 
Women with natural cycles showed a U shaped pattern of negative 
affect, whilst pill users showed no cyclical pattern at all. Paige 
suggests that this was due to the effect of the contraceptive pill 
on monoamine oxidase (MAO) activity and intensity of menstrual
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flow. Felthous et al (1980) report the prevention of menstrual 
psychosis by the use of a contraceptive pill, due to the 
modification of MAO activity. Moos (1977) reported that 
contraceptive pill users have more regular cycles, slightly 
shorter average cycle length and slightly shorter average length 
of menstrual flow, than women with natural menstrual cycles. Women 
not taking oral contraceptives reported more severe pain, negative 
affect, concentration problems and behaviour change, in both the 
premenstrual and menstrual phases of the cycle.
In a study using a double-blind cross-over method, with women 
serving as their own controls, in a pill or placebo condition, 
Silbergeld, Brast and Moble (1971) found that the pill exacerbated 
some symptom complaints, whilst seemingly easing others. In the 
pill cycles the subjects complained of increased water retention, 
more nausea and vomiting; compared to the no-pill placebo cycles 
in which pain, behavioural change and irritability were greater. 
Diamond, Diamond and Mast (1972) reported peaks in visual
sensitivity at ovulation in normally cycling subjects, but no 
cyclical variation in a control group of pill users. Sensitivity 
to shock has been shown to increase in the second half of the
cycle in non-pill subjects, but no cyclical change has been found 
in pill users (Tedford, Warren and Flynn 1977).
Studies investigating the effects of the contraceptive pill on 
fluid retention have produced contradictory results: reporting
less fluid retention (Moos 1969; Wilcoxen, Schrader and Sherif
1976), no cyclical change (Doty et al 1981) or increased fluid
retention (Silbergeld, Brast and Moble 1971) in pill users. If 
fluid retention is related to progesterone withdrawal, as has 
been suggested (Asso 1983), one would expect to find less severe 
symptoms in contraceptive pill users.
Research has indicated that less premenstrual weight gain, as well 
as less cyclical weight variation, is found in pill users
(Freedman et al 1974; Moos 1969; Paige 1971).
A premenstrual increase in levels of cortisol, used as an 
indicator of stress reactivity, was found in normally cycling
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subjects, but not in contraceptive pill users by Marinari et al 
(1976). There is evidence that none of the cyclical variation in 
autonomic or central nervous activity, found in non-pill subjects, 
is to be found in studies of pill users (Bell, Christie and 
Venables 1975; Doty et al 1981; Wong and Tong 1974; Friedman and 
Meares 1979),
Wilcoxen, Schrader and Sheriff (1976) found that pill users showed 
a peak in negative symptoms during the premenstrual phase, with a 
reduction during the menstrual phase. Whereas naturally cycling 
women showed a peak in negative symptoms during the menstrual 
phase.
A study by Robinson and Short (1979) found periods of maximum 
breast sensitivity immediately after midcycle and during the 
menstrual period in a group of normally cycling subjects, but no 
midcycle sensitivity in a group of contraceptive users. The 
authors attribute the sensitivity to low estrogen levels.
Less variability in sleeping patterns has been reported in pill 
users, when compared to normally cycling subjects (Henderson et al 
1970; Patkai, Johannson and Post 1974) as well as some evidence of 
greater dream recall in pill users (Sheldrake and Cormack 1976). A 
further study found no differences in dream reporting across the 
cycle between pill and non-pill subjects (Trinder et al 1973), 
Campbell (1975) found that women taking oral contraceptives 
suffered from more concentration and autonomic reaction symptoms. 
Initial, but temporary, negative reponses to the pill have also 
been reported (Weissman and Slaby 1973).
There is evidence that there is increased susceptibility to 
acquiring skin responses and heart rate responses in pill users 
(Vila & Beech 1977; 1978).
There have been reports of no differences between women taking and 
not taking oral contraceptives (Baisden and Gibson 1975; Doty
1975). Stultz (1971) found no difference in symptom complaints 
between a group of women with natural cycles and a control group 
of pill users.
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An important point in assessing contraceptive pill effects is the 
type of pill used, as dosages and effects vary between brands. A 
general conclusion is that combination pill users tend to have 
evenly balanced moods throughout the cycle, without any midcycle 
peak or premenstrual drop in mood. Sequential pill users, who are 
increasingly in the minority, are more likely to have mood 
patterns which are similar to those of naturally cycling women. 
Unfortunately, many studies do not specify the type of pill which 
is being studied, or how long the subjects have been taking it, 
which makes comparisons between studies difficult.
It is difficult to make general conclusions about the effects of 
the contraceptive pill on mood and performance as many of the 
studies do not reach significance. The problems of self selection, 
expectation, and change in cycle length & regularity are also 
confounding variables in this research.
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Sect i on 1.9.1. Stress
It has been suggested (Sommer 1978; Jensen 1982) that stress and 
the menstrual cycle are strongly related, Sommer (1978) proposes 
that stress can be conceived of both as a response and as a 
stimulus in menstrual cycle research. Symptoms and bodily changes 
can be viewed as a source of stress, or associated with stress, 
whilst external stressors, such as events or conditions, can be 
examined for their effects on menstrual cycle symptoms,
Jenson (1982) suggested that all research investigating 
performance and the menstrual cycle be viewed in terms of stress 
research, because of the fact that the relationship between 
distress and performance is highly task and metric specific; as is 
the case with other stressors. Jensen states that many researchers 
are treating the menstrual cycle as a stressor variable, whilst 
failing to understand the principles of stress research.
Before examining the research that has been carried out to 
investigate the precise relationship between menstruation and 
stress, a brief overview is necessary. Selye (1956) defines stress 
as "the nonspecific response of the body to any demands made upon 
it". The cognitive appraisal of a stressor is of great importance, 
how the person perceives the stress and the expected effects which 
it might have. The research on attitudes and expectations towards 
the menstrual cycle suggest that premenstrual sufferers have more 
negative attitudes and may be appraising menstrual or premenstrual 
changes differently from non-sufferers (Koeske 1977).
The amount of coping in response to a stressor is of great 
importance in adaptation. Lazarus (1978) defines coping as any 
cognitive response which reduces arousal, and therefore alters the 
way a person perceives a threat. It is the subjective evaluation 
of coping strategies which determines to what extent the person 
reduces the effect of the threat, and thus the stress reaction. 
There is some evidence that women who suffer from premenstrual 
symptoms perceive themselves as less able to cope with any 
physiological changes which are taking place (Sampson 1979). As
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learning is influential, in terms of preparations for and coping 
with stressors, the socialisation of menstrual expectations is of 
great importance. Predictability can only be achieved through 
information, and thus an adequate menstrual education is vital. As 
the role of expectation is also important in stress reactivity 
(Levine, Goldman & Coover 1972), with predictable, expected events 
being less stressful than unpredictable events, this could account 
for the finding that pill users, who have very predictable cycles, 
are less likely to be affected by stress premenstrually (Marinari 
et al 1976) as they are possibly not viewing menstruation as a 
stressor.
An individual's 'constitutional vulnerability' (Lazarus 1976) may 
also affect the amount of coping skill exerted, which could be an 
explanation for the relationship between a neurotic personality 
and premenstrual symptoms.
Howarth (1978) notes that stress is more likely to take place if a 
person is exposed to conflicting social pressures, or forced to 
play inconsistent roles. As Sampson (1979) points out, women 
attending clinics for treatment of premenstrual problems often 
report role conflicts, especially within marriage.
A further theory (Howarth 1978) is that stress may occur if a 
person's lifestyle differs too much from that to which primitive 
man (or woman) became adapted. Sampson (1979) suggests that as 
menstruation is a relatively recent phenomenon, modern women might 
not have yet adapted to it.
Section 1,9.2. Stress and the Menstrual cycle
Sommer (1978) argues that the number of women who report negative 
moods and symptoms menstrually and premenstrually, is evidence to 
support the hypothesis that menstruation itself is stressful. 
However, the amount of individual variability which exists 
suggests that menstruation may not be stressful for all women. 
Research investigating stress as a stimulus variable in relation 
to menstruation has provided some evidence that external stressors 
have a differential effect throughout the cycle. Marinari et al
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(1976) found greater increase in plasma cortisol when women were 
confronted with a stressor premenstrually, than midcycle; these 
difference were not observed in subjects taking the contraceptive 
pill, which could indicate a hormonal cause. However, there were 
no differences in self-reported response, which seems to indicate 
that any changes in adrenocortical activity are not being 
perceived by subjects. A study by Abplanalp et al (1977) failed to 
replicate this finding, with no differences in physiological 
responses to stress during the cycle.
Ladisch (1975) suggested that any differential reponses to stress 
which may occur during the cycle, are due to changing levels of 
progesterone. However, there was no evidence of a difference in 
heart rate or respiration rate, in réponse to a stressful 
laboratory task, at the different phases of the cycle, when
progesterone was high or low. In a second study (Ladisch 1977)
women were found to be have greater increases in pulse rate in 
repense to a stressor at the phase of low progesterone (1 day 
before menstruation) when compared with the high progesterone 
phase (8 days before menstruation). However, as the serum 
progesterone levels were not correlated with the changes in pulse 
rate in this study, a causal inference is difficult.
Hastrup and Light (1984) found that subjects tested in the 
follicular phase of the cycle showed less of a stress reaction, 
measured by heart-rate and blood pressure, than subjects in the 
luteal phase. The authors interpret this as the result of 
estrogen, which lowers cardiovascular stress responses.
Plante and Denney (1984) questioned the validity of the 
contention that stress responsivity differs across the menstrual 
cyle, reporting that there was no difference in stress
responsivity between a group of dysmenorrheic and nondysmenorrheic 
women throughout the cycle. Patkai et al (1974) found that
catecholamine excretion remained stable throughout the cycle in 
eight women. Strauss et al (1983) reported no menstrual cycle 
effect on stress reactivity measured by electrodermal responses 
and self report. A general decrease in autonomic reactivity
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between the first and second recording session was found, 
independent of cycle phase,
Siegal et al (1979), in a study which examined the relationship 
between life changes and menstrual distress, found that menstrual 
distress and undesirable events were related; concluding that 
stressful life experiences compromise a woman's ability to cope 
with her cycle. Koeske (1977) reported an increase of negative 
moods, and premenstrual symptoms, with stress. Uno (1973), in a 
study which failed to confirm tonic differences in skin potential 
over the cycle, concluded that menstrual cycle effects will be 
greater under conditions of stress. Wilcoxen et al (1976) showed 
that stress was increased in the premenstrual and menstrual phases 
of the cycle, as measured by a self-report stress inventory which 
asked subjects about daily life stressors. Life stress was a 
better indicator of mood than menstrual cycle phase. Pill users 
showed only a premenstrual increase in stress in this study and no 
menstrual increase. Woods (1985) reported that exposure to a 
stressful environment was useful in explaining cyclical symptoms 
of negative affect, but not symptoms of pain and water retention. 
However, increased negative affect was the main cause of 
perimenstrual disability, Clare (1983) reported that marital 
difficulties and dissatisfactions were associated with 
premenstrual complaints, and suggested that future research should 
concentrate on the relationship between environmental stresses and 
premenstrual symptoms. Clare suggested that the finding that women 
do not complain of premenstrual symptoms in every cycle, may be a 
result of monthly changes in social circumstances.
It has been suggested (Rossi & Rossi 1977) that day of the week 
may be more important in determining mood state than menstrual 
cycle phase, with a low point on Tuesday and a high point on 
Friday. Abplanalp (1983b) suggested that if day of the week is a 
more important indicator of mood than cycle phase, then some women 
must be more susceptible to bad life events on a Tuesday, when 
they occur premenstrually.
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In a review of treatments for premenstrual symptoms, Harrison et 
al (1985) conclude that psychosocial interventions, such as stress 
reduction, may be more effective than pharmacological 
interventions.
Section 1,10,1. Arousal and Activation
There is a body of evidence which testifies to the fact that the 
underlying physiological changes, which are taking place during 
the menstrual cycle, may play an important role in mediating any 
observed changes in behaviour. It has been suggested that changes 
in central neural processes, such as arousal, responsiveness, or 
activation, may be part of the underlying cause of the menstrual 
cycle changes which have been fully documented (Asso and Beech 
1975; Sommer 1983). There is also a suggestion that the perception 
of these physiological changes, as well as the attribution of 
their cause, may play an important role in influencing menstrual 
distress and resulting in menstruation acting as a stressor(Koeske
1977).
Section 1.10,2, Arousal and the Menstrual cycle
Many authors have suggested that a distinction between 
autonomic nervous system (AMS) and central nervous system (CMS) 
activity is important when reporting menstrual cycle changes in 
arousal (Asso & Brier 1982; Engle and Hildebrandt 1974). Asso
(1983) has reviewed much of the research investigating changes in 
activity in the menstrual cycle, concluding that there are some 
observable patterns. Generally, lower levels of CMS activity are 
recorded premenstrually than intermenstrually, and higher levels 
of AMS activity recorded premenstrual1y than intermenstrually. 
However, it has been suggested that any increases in premenstrual 
arousability are a weak, rather than a strong, effect (Koeske
1977).
Time estimation, two-flash fusion, and EEG have been 
used as indices of CMS activation; however it is difficult to find
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valid indices of CMS activation, as the reliability of any of the 
measures used is often disputed. Studies have reported increases 
in CMS activation premenstrual1y (Lamb et al 1953; Creutzfeldt
1976), decreases premenstrual1y (Vogal et al 1971; Kopell et al 
1969; DeMarchi and Tong 1972; Abramovitz & Dubrovsky 1980) or no 
change across the cycle (Schwank 1971; Zimmerman and Parlee 1973). 
Suggested reasons for any observed changes have been cyclical 
variations in gonadal hormones (Bell 1973) or changes in body 
temperature (Becker et al 1982). However, as much of the research 
investigating CMS activity only uses within-subject designs, with 
broad cycle phases, it must be viewed with caution.
Heart rate, skin response, temperature, blood pressure and self 
report, are amongst the measures used as indices of AMS activity: 
again producing equivocal results. There have been many reports of 
increases of AMS activity premenstrually, when compared to 
intermenstrually (Asso & Beech 1975; Asso & Brier 1980; Bell, 
Christie and Venables 1975; Gruba and Rohrbraugh 1975; Moos et al 
1969; Vila & Beech 1977; Williams et al 1980; Wineman 1971), 
mainly using combined measures of autonomic activity. Other 
studies have reported no change in AMS activity across the cycle 
(Doty et al 1981; Kopell 1969; Little and Zahn 1974; Parlee 1980; 
Uno 1973; Slade and Jenner 1979; Zimmerman and Parlee 1973); all 
studies using single measures, which might account for the 
discrepancy in the results (Asso 1978). The established 
dissociation between the different measures used as indices of 
arousal (Asso 1978; Lacey 1967; Little and Zahn 1974), may also be 
an explanation for the discrepancy in the results.
There are cyclical variations in awakening basal body temperature 
(BBT), which are thought to reflect the changes in levels of 
progesterone and estrogen in the blood (Kliaber et al 1974). The 
lowest value of BBT occurs just before ovulation (Rubinstein 1937; 
Hartman 1965), and corresponds with the peak blood estradiol 
level. As progesterone levels increase after ovulation, BBT values 
increase, only declining when progesterone falls, just before 
ovulation. Thus, the highest progesterone levels coincide with
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peak temperatures. There have been suggestions that changes in 
temperature can have an effect on heart rate, however the evidence 
for parallels in heart rate change and temperature change during 
the menstrual cycle is poor (Bell 1973). Studies which show 
cyclical changes in heart rate report increases in the 
postovulatory or luteal phase (King 1914; Kleitman and Ramasroop 
1948; Mackinnon 1954; Wineman 1971; Bell 1973; Little and Zahn 
1974; Engle and Hildebrandt 1974). However, there are also studies 
which show no cyclical change in heart rate (Altman et al 1936; 
Rubinstein 1937; Kane et al 1969; Auger 1968), which make 
conclusions difficult. There have been various suggestions for the 
possible mechanisms underlying any recorded cyclical variations in 
heart rate. Apart from the afore-mentioned relationship with 
temperature change, hormonal changes and their effects on 
electrolyte metabolism may have a mediating influence. It has been 
suggested (Bell 1973) that electrolyte imbalances may contribute 
to the observed changes in blood pressure during the cycle.
Changes in electrodermal status during the cycle have also 
been attributed to electrolyte metabolism, which may be influenced 
by the ovarian hormones. Studies which have been carried out to 
investigate variations in electrodermal activity have produced 
conflicting results. There is some evidence (Burr and Musselman 
1938; Barton 1940; Rock et al 1938) for an increase in positive 
skin potential level (SPL) immediatly preceding ovulation, with 
lower potentials during menstruation. However, Kopell et al (1969) 
found no cyclical variation in skin potential levels of eight 
subjects. Ipser (1969) recorded minimum skin resistance levels 
(SRL) in the premenstrual phase, with marked increases in the 
menstrual phase of the cycle; concluding that hormonally mediated 
changes in skin cell permeability were the mediating fators. 
Bardwick and Behram (1967) found no cycle effect in SRL, but did 
find a significant relationship between SRL and uterine 
contractions. Little and Zahn (1974) reported decreased resting 
skin conductance levels during the luteal phase of the cycle, with 
greatest skin conductance responses at ovulation. Bell (1973) 
reported lowest SPL resting values during menstruation and the
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highest premenstrually. In a further study, Basal Skin Potential 
(BSPL) was found to vary significantly with the cycle, with lowest 
values found around ovulation. Bell suggests that cation shifts 
(especially potassium-K+) may provide a possible explanation for 
endometrial changes during the menstrual cycle. Clemetson et al
(1973) suggest that higher uterine K+ in the luteal phase act as a 
means of lowering endometrial potentials and ensuring blastocyst 
adhesion, should an ovum be fertilised. Janowsky et al (1973) 
reported a peak in the sodium/potassium (Ma+/K+) ratio 
premenstrually, rapidly decreasing around menstruation, which was 
highly correlated with increases in negative affect and weight 
gain. They suggest that organic factors related to the renin- 
angiotensin-aldosterone system may be causative factors, playing 
an important role in the mediation of premenstrual tension.
Section 1.10.3. Attribution of arousal
It has been shown that the attribution of perceived state change 
can have a marked effect on menstrual distress. Koeske (1977;
1980) has shown that negative moods, symptoms and behaviours, 
which occur in the premenstrual phase of the cycle, are likely to 
be attributed to biological factors; whilst positive moods, 
symptoms and behaviours are likely to be attributed to personality 
or situational factors. There were also indications that male 
anger and female pleasantness in an upsetting situation are judged 
as acceptable, whereas female anger is deemed unacceptable (Koeske
1977). This suggests that labelling such unacceptable, out of 
role, behaviour as ’ pre-menstrual tension', provides a social 
explanation for it. Koeske postulated that women experience an 
increase in general 'arousability' premenstrually (a central 
lowering of threshold), which will be interpreted as either 
negative or positive, depending on the individual circumstances 
and labelling of sensations. Negative cultural stereotypes and 
expectations are more likely to encourage women to label negative 
moods and feelings as menstrually related. Campos and Thurow
(1978) have suggested that women taking a contraceptive pill are
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more likely to attribute feelings to the menstrual cycle in the 
premenstrual phase, because of having predictable cycles, whereas 
naturally cycling women are more likely to make menstrual cycle 
attributions in the menstrual phase.
Parlee (1981) agreed with the 'non-specific arousal' theory, 
stating that positive moods which are reported in the premenstrual 
phase are a result of the interpretation of non-specific arousal 
as positive, due to favourable or satisfactory life circumstances. 
Women who have a more problematic or stressful life, may have 
learned to label premenstrual feelings as depression.
Rodin (1976) manipulated the attributions of aroused subjects, and 
showed that those who had a pill attribution, or who were warned 
of the effects of arousal, showed better performance than subjects 
with no source of attribution. Women complaining of high menstrual 
symptomatology, and who therefore had a source for their arousal, 
performed better than low symptom women. Rodin suggests that this 
may result in the performance of menstruating women being more 
predictable than that of men, or non-menstruating women, as 
changes in state can be anticipated and compensated for.
The relation between arousal and performance is not simple or 
uniform, and often performance is independent of arousal. The 
nature of the task is important, as more difficult tasks, in which 
a broad attentional strategy is required, would be expected to 
suffer from an increase in arousal at an earlier stage than more 
simple tasks (Abplanalp 1983a). Arousal can progressively reduce 
the range of environmental events which are considered by the 
cognitive system, increasing selectivity of attention. If arousal 
increases attention to the crucial events in the environment, it 
can produce highly adaptive coping reactions in the person 
(Handler 1979). A high degree of event uncertainty results in 
increases in arousal (Epstein et al 1970) which further emphasises 
the importance of predictability and expectation. However, 
individual differences in threat appraisal, and coping mechanisms, 
can precede the arousal, with anticipatory coping reversing the 
usual cause and effect sequence (Lazarus 1978).
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Although Koeske (1977) concludes that menstrual variability in 
arousal is not likely to have a strong effect on behaviour, there 
would seem to be a case for investigating state changes in 
conjunction with performance change during the menstrual cycle.
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Section 1.11.1. Methodological Issues
There are ruany methodological problems which arise in the reporting 
of mood and performance change during the menstrual cycle. The issue 
of bias in self-report has been documented by many authors (Sommer 
1973; Parlee 1973; Wilcoxen et al 1976; Asso 1983), with researchers 
obtaining very different results using objective and subjective 
measures. Whilst it is of great importance to use subjective self- 
report data in menstrual cycle research, one must be careful not to 
generalise from such studies, and to be aware of the possible cause 
of the bias. It is also important to be aware of the impact of these 
subjective appraisals on response bias in objective testing (Sommer 
1973). As in all research, one must be aware of the possibility of 
subjects fulfilling experimenter expectations. Subjects may be 
experiencing positive affect because of being the 'object' of 
interest in the experiment, or reporting negative symptoms because 
they feel that it is expected of them. There is also evidence that an 
improvement in complaints can be achieved by simply taking part in an 
experiment, regardless of any treatment which the subject undergoes.
It has been suggested (Gannon 1981) that although women 
may experience cyclical symptoms, they may not be aware of the 
relationship between such symptoms and menstruation, and thus not 
report them retrospectively. This could result in women 
underestimating symptomatology, or perhaps only reporting negative 
symptoms which are culturally defined as being menstrually related. 
The fact that there is substantial inter-cycle variability within 
subjects (Moos et al 1977; Gottschalk et al 1962), with some cycles 
more problematic than others, might account for the fact that 
retrospective complaints from the most recent, or most typical, 
cycle may or may not correlate with symptom complaints collected 
during the current menstrual cycle. It has also been suggested that 
women who report premenstrual and menstrual distress, are more likely 
to report distress during the intermenstrual phase (Moos 1977 ; Paige 
1973; Gannon 1981). Obviously it is meaningless to discuss menstrual 
distress, if a woman experiences distress throughout her whole cycle.
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A solution to this problem has been proposed by Gruba & Rohrbaugh 
(1975), who partialled out intermenstrual symptom scores, in their 
correlational analysis assessing the association between menstrual 
symptoms and MMPI scale scores. The use of baseline measures, which 
women are using to compare daily change to, is of great importance 
(Rubinow 1984). To be able to adequately record changes in mood and 
symptoms, each woman must first establish her own norm: an essential
part of training for subjects who are to complete daily recordings of
mood. However, there is a problem in comparisons across subjects, as
each woman will have a different baseline.
There is some doubt as to the true significance of some of the 
reported results. In one study claiming significant results (Gruba & 
Rohrbaugh 1975) 160 correlation coefficients were examined, of which 
16 were significant; a second study found 14 out of 75 to be 
significant (Levitt & Lubin 1967); yet we would expect a 5% 
significance level by chance. It has also been suggested (Gannon
1981) that a majority of these studies are not testing specific 
hypotheses, but carrying out post-hoc analyses on large numbers of 
computations. Added to the fact that it is easier to obtain 
statistical significance in a large sample, given the direct 
relationship between significance level and sample size, the results 
of these studies must be viewed with caution. Koeske (1981) discusses 
the importance of specific hypothesis testing in menstrual cycle 
research, and the question of whether it is valid to treat the 
menstrual cycle as an ' independent' variable, which may affect the 
dependent variables of mood or behaviour change.
Gannon (1981), in a review of methodological problems in menstrual 
cycle research, highlights the issue of experimenter bias. In a study 
of the relationship between premenstrual symptoms and affective 
disorders Schuckit et al (1974) found no significant results, 
although the direction of the results was what they had predicted. 
The conclusion of the study reflects the authors bias rather than the 
results, stating: "A trend has been found for an association between
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premenstrual affective syndrome and the occurence of affective 
disorder."
Interpreting correlational data as indication of a causal effect is 
further evidence of experimenter bias (Gannon 1981; Sommer 1973). In 
correlational studies it is impossible to predict the exact direction 
of a causal relationship, if one actually exists, or to account for 
any third factor which may be affecting the two factors under study 
and causing a significant correlation. Sommer (1980) stated that a 
great failure of much of the research carried out into the menstrual 
cycle, is the lack of clearly specified independent or predictor 
variables prior to the study: the proposed cause and effect must be 
established ahead of time.
A further point, which applies to all research on the menstrual 
cycle, and indeed the whole of psychology, is the likelihood of
negative findings being published. As Sommer (1973) suggests, 
findings of no mood, or performance, change during the cycle are less 
likely to be published than the few findings of a significant change: 
" While the demand for positive results is appropriate when the null 
hypothesis is assumed, in the case of issues with social
implications, often the null hypothesis is not assumed and therefore 
support may be as important as rejection."
There is evidence that studies which show a significant relationship 
between personality adjustment and menstrual cycle symptom reporting, 
may be biased due to the similarity of the test instruments employed. 
As Gannon (1981) points out, the commonly used Maudsley Personality 
Inventory (MPI) or the Minnesota Multiphasic Personality Inventory 
(MMPI) have many shared questions with the Menstrual distress 
questionnaire, and thus a significant correlation between personality 
and menstrual mood is not surprising.
The use of 'typical' subjects in menstrual cycle research is a
problem, as there is no standard definition of a typical subject, or
a typical cycle. The difficulty of defining hormonal status results 
in women with a regular 28 day cycle being more likely to be used as 
subjects, yet these women are by no means typical. There is also the
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problem of each woman's cyle being a different length; Hain et al 
(1970) found that 15% of his subjects had at least a 14 day 
difference between their shortest and longest cycles. Sommer (1973) 
suggests that excluding women with irregular cycles may reduce the 
possibility of finding any menstrual cycle effects, as it has been 
suggested that women with irregular cycles are more likely to suffer 
from menstrual and premenstrual symptoms (Hain et al 1970). To only 
use women with 28 day cycles, is to exclude a high percentage of 
women as subjects; yet including subjects of varying cycle lengths 
causes problems of comparison. It is more difficult to compare 
subjects across phases, as they are of a different length in each 
woman. Reynolds (1952) has suggested a method for standardising 
cycles of different lengths, on a percentile basis, in an attempt to 
overcome this problem.
The use of young women, especially students, as subjects in 
menstrual cycle research is a further matter for some concern. There 
have been suggestions that students have atypical knowledge of the 
menstrual cycle, and have very different experiences from older women 
(Asso 1986).
The issue of control groups in menstrual cycle research is a matter 
which has not yet been resolved as none of the control groups which 
have been used is ideal. Various studies have used men as a 
comparison non-menstruating group (Abramovitz and Dubrovsky 1980; 
Barris, Dawson and Theiss, 1980; Rossi and Rossi 1977; Wilcoxen, 
Schrader and Sherif 1976;) but there are limitations. Reports from 
the two sexes are not entirely comparable as men have different 
attitudes to women when reporting changes in behaviour and symptoms. 
Their experience of sexual development will also be different, as 
they will not experience the effects on identity development of the 
taboos and stereotypes surrounding menstruation. There is also the 
possibility that any cyclical variation which is found in men, is due 
to the close proximity of menstruating women (Asso 1983; Nicholson 
1979). The use of contraceptive pill users, as a control group who
do not ovulate, is also subject to methodological problems. The 
combination and sequential pills are not directly comparable (Asso 
1983) but neither produces hormones which are similar to naturally
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produced hormones. Many studies which study pill users as a control 
group, fail to specify which type of pill is being taken; an 
important omission considering the different pharmacological balance 
of each brand. There are also doubts as to the comparability of the 
two groups of pill users and non-users; women taking the 
contraceptive pill may differ from non-users in terms of attitudes to 
sex, fears of pregnancy, or age, to name but a few variables. It is 
also difficult to measure the therapeutic effect of the pill on 
menstrual symptoms, as women who experience symptom exacerbation as a 
result of the pill, are likely seek alternative methods of 
contraception. In women who find the pill effective as a 'cure', 
there could be an expectation effect involved, as many women expect 
the pill to cure all menstrual problems. Other groups of non­
menstruating women, such as menopausal women or those who have 
undergone hysterectomy, are very different from menstruating won^n on 
grounds other than cessation of monthly bleeding.
Lack of consensus over phase definitions makes comparison between 
different studies very problematic. Various studies define the 
premenstrual period as any thing from three days before menstruation, 
to the second half of the cycle. Obviously some agreement is 
required, before any conclusions can be made about relationships 
between the multitude of studies which exist. Using comparisons of 
groups within each phase causes problems, when subjects may not have 
cycles of the same length.
The use of repeated measures, when studying the same subjects over 
time, on either performance tests, or daily self reports of moods, 
requires careful consideration, to avoid practice effects. 
Questionnaires which may need to be filled in every day for two or 
three cycles may be completed in a practised way, unless multiple 
versions of the same questionnaire, each with a different ordering of 
questions are used, (Abraham 1985) thereby avoiding social learning. 
Daily completion of questionnaires is likely to become dull and 
tedious, and attention to the research task, or interest in 
participation, may decline with time. Slade (1984) highlights the
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high attrition rate in intensive menstrual cycle studies, with only 
48% of subjects completing testing. This raises further doubts 
concerning the representativeness of those women who do complete 
testing. Equally, performance tests should be devised so that 
practice effects can be minimised, as using comparison groups in each 
phase creates problems of group equivalence (Sommer 1983),
Section l.lZ. Conclusion
This review of behaviour, mood and state change during the menstrual 
cycle, in both clinical and non-clinical populations, has shown that 
there are many disagreements in the literature. Despite popular myths 
and stereotypes, there doesn't seem to be any conclusive evidence to 
suggest that a majority of women are disabled by menstruation. A 
systematic investigation of performance, state and mood changes 
during the cycle, may provide a multidimensional profile of menstrual 
cycle effects, both positive and negative. There does seem to be a 
great deal of individual variability, with particular groups of women 
exhibiting greater disruption of normal processes during the
menstrual or premenstrual phase. The existing research does not seem
to have been able to conclusively identify the factors which 
differentiate women who suffer debilitating premenstrual symptoms 
from those who do not. Personality factors, hormone levels, 
attitudes, socialisation and reactions to stress, are amongst the 
factors which have been suggested as causative in the premenstrual 
syndrome, yet the results are equivocal. It is not clear whether 
women who report premenstrual distress are markedly different from 
asymptomatic women in terms of performance and state changes during 
the cycle, as most of the existing research has concentrated on 
changes in the normal population. Thus, by investigating a number of 
those factors which have been previously studied in isolation,
patterns of effect can be mapped. The relationships between
performance, state and mood during the menstrual cycle can be 
clarified, with an eventual aim of identifying differences between 
premenstrual syndrome sufferers and non-sufferers in these areas.
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Section 2.1.1. Introduction
As previously discussed, comprehensive reviews of the literature 
(Sommer 1973; 1933) show little evidence of cyclical variations in 
cognitive tasks. Menstrually related variability in performance 
within or between persons seems to be found only in single tests 
or subtests. As Jensen (1982) points out, much of this work treats 
menstruation as a stressor, without understanding the principles 
involved in stress research. The effects of stress on performance 
are the result of a number of separate changes in underlying 
processes, which give rise to the observed pattern of change. It 
has been suggested that we use the concept of a multidimensional 
state to account for these changes, rather than variation along a 
single dimension (Hockey 1983). A simple one-dimensional 
conception of state in terms of arousal is inadequate. Ve must 
acknowledge the differential effects of various stressors on 
performance, as well as the lack of uniformity in the relation 
between state and different performance tasks, Hockey (1983) 
suggests that it is important to examine the differences in the 
patterning of performance as state changes, rather than the 
similarities. Thus a broad band research strategy, in which a 
series of performance tasks is examined under the effects of a 
single stressor, is more suitable than a narrow band strategy, 
which examines the effects of a number of stressors on one task.
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Fig. 2.
Broad—band and narrow-band performance strategies.
Harrow band strategy
(Hockey 1983)
Drugs
Heat,
Serial Responding
Boise
Sleep loss
Incentives
etc
Broad band strategy
Boise
Visual Search 
Vigilance 
Serial responding 
Dual Tasks 
Short term memory
Using a broad band strategy, we would expect to find a differential 
effect of the stressor, such as noise, on performance: alertness and 
selectivity may improve, yet accuracy and short term memory suffer in
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the presence of noise. This suggests that menstruation, if indeed it 
is a stressor, will affect performance in different ways, depending 
on both the specific ability tested, and the measurement metric 
employed. As with other stressors, performance degradation is not 
likely to be uniform; one behavioural function may be seriously 
impaired, whilst others are unaffected (Moskowitz 1968). This could 
be an explanation for the finding that cyclical performance changes 
can be found on specific tests or subtests (Asso 1986; Gamberale et 
al 1975; Hunter et al 1979; Vutte et al 1976).
Fig. 3.
Table of aspects of performance sensitive to stress
Alertness Target detection vs position in row on
visual search task.
Selectivity Dual task: tracking, dot detection.
Speed Reaction time: dot detection; response 
latency on synonyms task; response 
latency on visual search task.
Accuracy Correct rejections/hits on synonyms task;
correct response on visual search task.
S. T. M. Digit Span
Figure 3 illustrates the aspects of performance which can be examined 
in the light of an established body of research, testifying to their 
effects under stress. Hockey (1983; pp 351) has compiled a review of 
the effects of different stressors on these aspects of performance, a 
summary of which will be given here. Anxiety increases alertness and 
selectivity, has no effect on speed, and decreases accuracy and short 
term memory (S.T.M.); noise has a similar pattern of effects. Sleep 
loss decreases alertness, selectivity, speed and accuracy, and has no
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effect on S.T.M.. Heat usually increases alertness and selectivity, 
decreases accuracy and has no effect on speed and S.T.M.. Thus, the 
pattern of effects at different stages of the menstrual cycle can be 
examined in the light of established effects. As the literature
reports increases in anxiety in the premenstrual phase of the cycle, 
one might expect to find a pattern of improved alertness and 
selectivity, accompanied by decreased accuracy and S.T.M. in the
premenstrual phase, when compared to midcycle.
It is usually assumed that performance changes under stress as a 
result of changes in arousal (Hockey 1983; Broadbent 1953). However 
problems have arisen from an over-simplistic interpretation of 
arousal theory, especially in inferring that degradation in 
performance in the presence of a stressor is due to a change in the 
general state of arousal, and that assumptions can be made about all 
stressor effects on this basis. The Yerkes-Dodson (1908) law, which 
describes an inverted U relationship between performance and arousal 
has not received unambiguous support from research (Hockey 1983). 
This is possibly because increases in arousal result in more than the 
established increase in the selectivity of attention, first described 
by Easterbrook (1959). By utilising Hockey's broad band strategy for 
research (figure 2), a more detailed pattern of performance change 
throughout the cycle should emerge. As there is much evidence for 
changes in arousal over the cycle (Asso 1983), an investigation of 
these cyclical patterns, in conjunction with an investigation of 
performance, may provide some explanation for any behavioural changes
which occur. Asso and Braier (1982) reported cyclical changes in CBS
and ABS activity, and suggested that a further investigation may 
uncover underlying mechanisms for physical, psychological and 
behavioural changes during the cycle. By taking concurrent measures 
of stress and arousal, using both self report and physiological 
indices, it may be possible to answer the question of whether 
menstruation acts as a stressor, a question which it would seem 
important to answer, as it is often assumed without obvious proof. 
It is important to use more than one index of arousal, due to the 
dissociation between the various different measures, and the 
equivocal results of research investigating arousal changes in the
- 73 -
menstrual cycle. Indices of autonomic arousal are the most useful, 
as it is established that it is the autonomic nervous system which 
provides the physiological background for psychologically perceived 
arousal (Handler 1975), and cyclical variations in ABS activity have 
already been established (Asso 1983). Two measures which have been 
used as physiological indices of activation in menstrual cycle 
research are heart rate and 'time to Basal skin potential level' 
(TTB). Following Christie and Venables (1971a), Basal skin potential 
(BSPL) is defined as the point of inflection on the skin potential 
level (SPL) record, after SPL has fallen from a higher negative to 
the lowest negative, or a positive, value, after which SPL shows an 
increase in negativity. BSPL is reflecting non-sudorific generation 
of electrodermal activity, which is recorded when eccrine sweat 
glands are under minimal influence of the sympathetic nervous system 
(SBS). Therefore TTB can be viewed as an index of speed of 
relaxation, where this is viewed as speed of reduction in SBS 
activity. It has been reported (Christie and Venables, 1974) that 
there is intra-subject consistency in TTB in subjects habituated to 
an experimental situation. Bell (1973) reported cyclical variation 
TTB, with decreases in the preovulatory phase, followed by increases 
in the postovulatory phase, and slight reductions premenstrually. 
Bell also reported decreases in the negativity of BSPL at ovulation, 
paralleling previous researchers (Burr and Musselman 1938; Lemon and 
Mozden 1965).
There is evidence relating aspects of electrodermal 
activity to electrolyte status, with suggestions that a positive 
relationship exists between sodium reabsorption and the level of skin 
potential (Fowles and Venables 1970); as well as a negative 
relationship between body potassium levels and skin potential levels 
(Christie 1970; Christie and Venables 1971b). BSPL has been shown to 
be related to potassium (K+) status (Christie 1970), with decreases 
in BSPL negativity coinciding with high extracellular K+. The source 
of this extracellular potassium is located in the stratum corneum 
(Christie 1970; Bell 1973), the horny layer of the epidermis and 
reflects the general body levels of potassium. Changes in K+ could 
be a result of increased adrenocorticoid activity (Kernan 1965) which 
could result from an external stressor. Selye (1950) first outlined
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the role of K+ shifts in stress; suggesting that the increase in the 
K+ concentration of the blood under stress was evidence of the skin's 
role as an extra-renal mechanism, controlling the K+ concentration of 
the blood. Clemetson et al (1973) reported increases in K+ in the 
luteal phase of the cycle, which they suggest occurs to facilitate 
blastocyst adhesion. Janowsky et al (1973) report a high correlation 
between mood, weight and electrolytes during the menstrual cycle, 
showing increases in negative affect, weight and K+/#a+ ratios in the 
premenstrual phase of the cycle. De Marchi (1973) reported increases 
in salivary sodium (Nat) during menstruation, and Nat decreases at 
ovulation. Decreases in Kt were found during menstruation, with 
increases at ovulation. Puskulian (1972) also reported midcycle 
decreases in salivary Nat, with increases in the premenstruum. It 
has been suggested that imbalances in the Nat/Kt ratio may cause 
behavioural changes during the menstrual cycle, as changes in weight 
and sodium retention have been shown to vary systematically with 
cycle phase (Dalton 1964; Bruce and Russell 1962; Vatson and Robinson 
1965; Abramson and Torghele 1961; Thorn et al 1938). It may be 
important to systematically examine behavioural changes, both mood 
and performance change, in conjunction with electrolyte change. If a 
strong relationship were to be found between BSPL and mood or 
performance, using BSPL as a tentative index of K+/Na+ ratio, a 
further analysis could be carried out, using more sophisticated 
indices of electrolyte status.
As previously discussed, studies which show cyclical changes in heart 
rate report increases in the postovulatory or luteal phase (King 
1914; Kleitman and Ramasroop 1948; Mackinnon 1954; Vineman 1971; Bell 
1973; Little and Zahn 1974; Engle and Hildebrandt 1969).
The use of self-report measures of state is useful in menstrual cycle 
research, as it gives an indication of a subject's perception of 
state, which is important as slight physiological changes are not 
always perceived (Handler 1975), and therefore may have little effect 
on behaviour. Thayer (1969; 1970) has developed a self-report
questionnaire (AD-ADCL) which distinguishes between four arousal or 
activation factors. A later reworking (Thayer 1978) distinguished
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between two arousal dimensions: Activation dimension A
(energetic/vigorous to sleepy/tired) and Activation dimension B 
(tense to placid/still). Thus two distinct activation dimensions can 
be distinguished, and separately measured. Dimension A appears to be 
related to motivational factors, and dimension B to anxiety factors, 
and thus dimension A would be expected to improve performance and 
dimension B to impair it (Eysenck 1982). However, this is not always 
the case, as complex patterns of relationships between dimensions A 
and B, and performance have been found. Thayer hypothesised that the 
two activation dimensions would be positively correlated at moderate
levels of energy expenditure, and negatively correlated when energy
expenditure was high.
Mackay et al (1978) developed an English version of Thayer’s AD-ADCL, 
which identified two bipolar factors of mood, similar to Thayer's own 
(1978) reworking. Mackay's stress-arousal questionnaire has been 
shown by King, Burrows and Stanley (1983) to measure a useful coping 
response to perceived increases in demand (self-report arousal), as 
well as diminished belief in ability to cope, a less useful response, 
due to increased anxiety and fear (self-report stress). This 
questionnaire would seem appropriate in an investigation of menstrual 
cycle performance variations using a stress research framework, as it 
would give an indication of a subject's self appraisal of demand, 
which could be a result of menstruation being percieved as stressful, 
and whether appropriate responses are being made.
By testing subjects at each menstrual phase, changes
throughout the whole cycle can be monitored. Individual differences
can also be monitored and controlled for by using a repeated measures 
design, an important factor which seems to outweigh the problem of 
carry over effects from one session to the next. By using naive 
subjects, expectation effects should be limited.
There is a need for the measurement of daily mood and symptom 
reporting, to assess accurately whether any cyclical effects are 
occurring. As the results from retrospective and daily questionnaires 
are often conflicting, a comparison of both types of mood data would 
give information regarding the effects of stereotyped beliefs on 
retrospective mood recall. This is important in a study of state and
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performance, as any cyclical patterns in performance change may be 
reflected in patterns of mood fluctuation.
As there is evidence that mood and symptom change during the 
menstrual cycle are related to life events CSiegal et al 1979) it 
would seem important to systematically investigate the relationship 
between mood and life events, as well as mood and cycle phase. It is 
also possible that more negative events are experienced in the 
premenstrual phase, or that events are perceived as more negative in 
this phase, so it is also necessary to examine the relationship 
between cycle phase and life events.
Section 2.1.2. Hypotheses
The aims of this experiment were:
1. To examine the relationship between the different measures of
state: heart rate, BSPL, time to BSPL and the self report measures of
stress and arousal. It was hypothesised that there would be a
dissociation between the different measures of state.
2. To examine the relationship between state and cycle; hypothesising 
that arousal would increase in the premenstrual phase of the cycle.
'Time to BSPL' was expected to increase in the premenstrual phase of 
the cycle, as activation increased; heart rate would increase in the 
luteal phase of the cycle; BSPL was expected to be low in the
ovulatory and premenstrual phases of the cycle, rising menstrually.
3. To examine the BSPL data for any patterns which may suggest shifts 
in electrolyte balance, and see if this has any relationship with 
behaviour change, which would warrant further investigation of 
electrolytes, taking assays of K+ and Na+. If anticipation of 
menstruation is stressful, it may result in low BSPL premenstrually, 
as a result of increases in K+ in the extracellular fluid.
4. To examine the relationship between state and daily mood, 
hypothesising that negative moods would be associated with increases 
in self-reported stress.
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5. It was hypothesised that if menstruation was a stressor, state 
measures would increase premenstrually, and that this could be 
associated with a deterioration in performance. Appropriate coping 
responses to this stressor would result in increases in self-report 
arousal, whereas inappropriate response would result in increases in 
self-reported stress.
6. To examine the relationship between state and performance, 
hypothesising that increased self-reported arousal would have a 
facilitating effect on performance, and increased self-reported 
stress a debilitating effect. A uniform relationship between indices 
of state and performance was not expected.
7. To examine the relationship between cycle phase and performance, 
hypothesising that any cyclical changes in performance would not be 
uniform across tests, as each test measured different aspects of 
performance. Overall performance was not expected to vary 
significantly with cycle phase.
8. To examine phase differences in mood and symptom reporting on 
both retrospective and daily questionnaires, and compare this with 
the results of previous experiments, hypothesising that water 
retention would significantly increase in the premenstrual phase, and 
pain in the menstrual phase.
9. To examine the relationship between daily and retrospective mood 
and symptom reporting, hypothesising that there would be increased 
reports of negative mood on retrospective questionnaires when 
compared to daily questionnaires.
10. To examine changes in life events over the cycle, hypothesising 
that more negative events would be recorded in the premenstrual 
phase.
11. To examine the relationship between mood/symptoms and life 
events, predicting that mood would be more related to daily life 
events than to cycle phase.
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Section 2,2.1, Design
Ten subjects were tested nine times each, over the space of 36 
days; this was an attempt to test each woman in every cycle phase, 
with some overlap to account for variation in cycle length, and a 
practice session. Each cycle was divided into six stages, with 
each subject having at least one testing session in each stage.
Fig 4. Menstrual Cycle Phase Divisions.
Stage Days Phase
(28 day (percentile
cycle) basis)
1 1-4 1-17 Menstrual
2 5-9 17-33 post-menstrual
3 10-14 34-50 ovulatory
4 15-19 51-67 post-ovulatory
5 29-24 68-83 early pre-menstrual
6 25-28 84-100 late premenstrual
Subjects were started randomly at different points in their 
cycles, in order to overcome initial adaptation effects. The point 
at which each subject commenced testing is shown in figure 5. 
Cycles were standardised on a percentile basis (Reynolds 1952) by 
multiplying each observed day by the reciprocal of total cycle 
length, multiplied by 100. This enabled the correlation of data 
from menstrual cycles of different lengths. Each testing session 
was allocated to a particular phase dependant on the standardised 
percentile day of the cycle. For example, subjects 3, who had a 26 
day cycle, if tested on day nine would be in phase 3, as this had 
a percentile score of 34.6. However, subject 10, with a 29 day 
cycle, tested on day 9 would be in phase 2, as this had a 
percentile score of 31.03. Although each subject had at least one 
testing session in each phase, the nature of the testing, every 3- 
4 days, resulted in some subjects having more than one testing 
session in one phase. For example, subject 2 started on day 10 in
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phase 3, and had the eighth testing session on day 14, again in 
phase 3. Therefore, in the final analysis, only the first session 
was included.
The mean cycle length was 27.8 days, with a range of 26-30 (see 
figure 5). The order of tests was varied between subjects but was 
consistent within each subject over all sessions.
Figure 5.
Subject Phase at session 1. length of cycle (days)
1 1  27
2 3 28
3 2 26
4 4 29
5 5 28
6 6 30
7 3 26
8 2 28
9 5 27
10 4 29
At each testing session measures of state were taken using Heart 
rate (HR), Time to Basal skin potential (TTB), and a self-report 
questionnaire previously validated with physiological measures. 
Basal skin potential levels (BSPL) values were collected, using 
BSPL as suggestive of electrolyte status, in an exploratory 
nature, to see if a further experiment should measure electrolyte 
status.
A daily life events questionnaire was also completed at each 
session.
Four performance tests were given, measuring Short term memory; 
vigilance; reaction time and tracking skill; physical and semantic 
word processing: visual search scanning speed and accuracy with
increasing memory loads. Some tests yielded measures of more than 
one aspect of performance.
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Each session lasted one hour and occurred at the same time each 
day, in an attempt to control for diurnal variations in arousal 
(Folkard 1975). Temperature charts were used in an attempt to 
pinpoint ovulation.
Daily mood questionnaires were completed, using a version of form 
A of the Moos Menstrual Distress Questionnaire (MDQ), with 
modified instructions. A retrospective version of the MDQ was 
completed by subjects at the end of the study, to allow a 
comparison between daily and retrospective records.
Data were examined for relationships between measures of heart 
rate, time to BSPL (TTB) , BSPL, self-reported stress and self- 
reported arousal (henceforth referred to as state); relations 
between state and mood; relations between state and performance, 
both within and between subjects; and relations between stage, 
state and performance.
The relationship between mood and cycle and between mood and life 
events, were also analysed. Daily and retrospective mood records 
were compared; and the means from Moos's original study were 
compared with these results.
The performance tests used were chosen in an attempt to compile a 
' map' of the state induced by stage of cycle. This would make 
possible an examination of the detailed pattern of performance 
change, and comparison of these changes with those associated with 
established stressors, such as noise, heat, sleep loss etc., in an 
attempt to discover whether there are any comparisons between 
menstruation and these stressors. An established body of research 
exists to testify the effects on performance of different 
stressors. For example, noise has a debilitating effect on short 
term memory and response accuracy, yet increases selectivity and 
alertness; sleep loss (one night) has no effect on short term 
memory, yet a debilitating effect on alertness and selectivity 
(Hockey 1983). The tests used have been established within the 
considerable body of stress research as being sensitive to state 
change.
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Sect1on 2.2.2. Subj ects
Thirteen Caucasian women, aged between 19 and 37 (mean age 25) 
were recruited from a preliminary pilot study carried out at a 
family planning clinic in central London. 53 women answered 
questions on general health, menstrual symptoms and attitudes, and 
contraceptive use, and were then invited to take part in a further 
study on women's health and performance. Of the 53, thirteen were 
prepared to commit themselves to the nine testing sessions over 
one month. Each subject was paid f2 for each testing session, plus 
travel expenses.
Each woman reported regular cycles; none reported any serious 
medical or gynaecological problems, history of pregnancy or 
regular prescription of medication. Three subjects were taking 
oral contraceptives: the remaining ten subjects were using barrier 
methods of contraception, and had been doing so for at least three 
months. The three pill subjects data were not included in the 
final analysis of data, because of any possible effects of oral 
contraception on performance. As the numbers of pill and non-pill 
subjects was so unequal, it was felt that comparisons between 
groups could not be made. The remaining ten subjects were in 
different occupations, not college related. The subjects were 
blind to the purposes of the study, having been told that the 
purpose of the investigation was to examine women's bio-rhythms 
and performance.
Section 2.3. Apparatus
Section 2.3.1. Temp>erature
A standard clinical thermometer with written instructions were 
given to each subject, along with a temperature chart, to record 
temperature, date, and any bleeding which may occur.
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Section 2.3.2. Physiological measures
For electrodermal recording silver/silver chloride electrodes 
(Ag/Ag Cl) 1cm-- in area were used together with 0.5% potassium 
chloride (KCL) as recommended by Venables and Sayer (1963). The 
reference electrode was placed over a drilled forearm site, the 
palmer electrode taped onto the midphalangeal forefinger site, 
both on the left hand (Christie 1970). Heart rate electrodes were 
placed on the right arm and the left leg. A Grass 7 PI
preamplifier was used with sensitivities of 1 mv/cm for 
potential, when recording basal values. Skin potential was
recorded 'negative up', therefore positive values indicate lower 
BSPL values. The negativity of SPL decreases with decreasing 
arousal (Christie 1970), if ambient temperatures are moderate. 
BSPL was calculated by marking the lowest point on the paper 
record which SPL reached, before rising again. This was an
obvious change in direction in all cases. T.T.B. was calculated by 
measuring the distance from the starting point to this change in 
direction. EKG was recorded with a 7 P4 preamplifier from a
bipolar limb lead II, at an amplification of 200 pv/cm, paper 
speed of 25mm/sec and time consistant at .45 seconds. Heart rate 
values were obtained from the tachometer output. The polygraph 
was calibrated so that the middle line on the paper output was
equivalent to 70 beats per minute, with each smaller line being
one beat per minute (see overleaf). One H. R. score for each
testing session was obtained by taking a measure of heart rate
every 30 seconds, and then calculating the mean for each session. 
Room temperatures were kept constant at 70™F. Spontaneous skin 
responses, due to environmental distraction, were omitted by the 
use of a pair of headphones attached to a white noise box, using 
57dbc of white noise.
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Section 2.3.3. Cruickshank Questionnaire
A self-report stress and arousal mood scale developed by 
Cruickshank, 1984, comprising a checklist consisting of nine high 
stress items, nine low stress items, four high arousal items and 
four low arousal items. This checklist is a reworking of Mackay et 
al (1978), removing response bias, through having an equal number 
of positive and negative items, and adapted to be more accessible 
to lower vocabulary subjects.
The high and low stress measures were combined to give total 
stress, and the high and low arousal scores were combined to give 
a total arousal score.
Section 2.3.4. Daily life Events Questionnaire
A 15 item questionnaire compiled by the present experimenter, 
asking about positive and negative events which have occured in 
the last four days; time missed from work; exercise; alcohol and 
cigarette consumption; any drugs taken and start or finish of 
menstruation.
This allowed exact day of menstruation to be pinpointed, without 
informing subjects of its importance. It also allowed subjects to 
give information about daily life events which might have affected 
stress and arousal, or mood.
The daily life events data would later be correlated with MDQ 
data.
Section 2.3.5. Moos Menstrual Distress Questionnaire 
(MDQ)
A standardised Menstrual Distess Questionnaire (Moos 1968) 
consisting of 47 symptoms on a six point scale. The 47 items have 
previously been intercorrelated and factor analysed and eight 
factors extracted. These were labelled pain, concentration.
- 85 -
behavioural change, autonomic reactions, water retention, negative 
affect, arousal and control.
The form A was retrospective, asking subjects to rate symptoms 
separately for the menstrual, premenstrual and intermenstrual 
phases of her most recent menstrual cycle and her worst menstrual 
cycle. Form T consists of a daily rating scale.
The MDQ was modified to exclude the term "distress" from the 
title, as this could have the effect of inducing negative 
expectations in the subjects. The revised title was "Mood 
questionnaire".
Fig 6. MDQ symptom clusters
Concentrât i on
Insomnia 
Forgetfulness 
Confusion 
Lowered judgement 
Distractable 
General aches and pains
Difficulty concentrating 
Lowered motor coordination
Pain
Muscle stiffness
Headache
Cramps
Backache
Tiredness
Behaviour Change
Lowered performance
Stay in bed
Stay at home
Avoid social activities
Decreased efficiency
Accidents
Autonomic Reaction
Dizziness, faintness 
Cold sweats 
Feeling sick 
Hot flushes
Arousal
Affectionate
Orderliness
Excitement
Feeling of well being 
Bursts of energy, 
activity
Water Retention
Weight gain 
Skin disorders 
Painful breasts 
Swelling
Negative Affect
Crying
Loneliness
Anxiety
Restlessness
Irritability
Tension
Mood SwingsControl
Feeling suffocated Depression
Chest pains
Ringing in the ears
Heart pounding
Numbness, tingling
Blind spots, fuzzy vision
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Section 2.4. Performance Tests 
Section 2.4.1. Introduction
The four performance tests were stored on floppy disc and 
programmed for the BBC Microcomputer.The tests were constructed 
specifically for the experiment, but were based on previously used 
tests in other experiments (Hockey 1970; Eysenck & Eysenck 1979). 
Each subject received the tests in a random order, one following 
the other automatically.The order remained constant for all 
sessions for each subject. Subjects were alone when carrying out 
the tests, but could summon help if necessary. The test room was 
well ventilated and free from any extraneous distractions.
Sect ion 2.4.2. Synonyms
This task involved the subjects attending to pairs of words which 
were flashed on the screen, one pair after the other at three 
second intervals, and pressing a 'yes' key if the words matched, 
and a 'no' key if they did not. 2 types of word match were used: 
semantic and physical.
The instructions were:
"You will be shown two words. There are two 
blocks of 24 trials. In one you will be asked to match the words 
for their meaning and in the other for physical identity. If they 
match press the 'Yes' key and if they don't press the 'No' key. 
Respond as quickly and as accurately as you can. The computer will 
tell you at the start of each block the type of match required."
Example:
Physical match: Tribute Tribute non-match: Tribute Train
Semantic match: Reverse Opposite non-match: Reverse Same
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Scores yielded were: Physical/Semantic hits, false alarms, correct 
rejections, misses, positive mean latency, negative mean 
latency. (All latencies were for correct responses)
The task measured cognitive processing at two levels of 
complexity.
The synonyms were chosen from lists of preferred synomyms 
previously collected by Wilding and Mohindra (1983). At each test 
session, subjects received a different set of words. The synonyms 
task has previously been used by Schwartz (1979).
Section 2.4.3. Tracking task and Dot Detection
This task required subjects to use a joystick to follow a target 
(0) around the screen with their marker (X). Subjects were also 
presented with random dots in the corners of the screen, to which 
they had to respond by pressing any key.
Subjects were given the following instructions:
"An 'O’ will appear in the centre of the screen and move 
randomly. An 'X' will also be present and you can move it to 
follow the '□' with the joystick. Also occasionally a dot will
appear in one of the four corners and you must tap any key as soon
as you see one of these but not at other times.
However, the main task is to keep the 'X' as close as possible to
the 'O' .
Press any key to start.
Scores yielded were: average tracking error on the main task;
false alarms, showing times keys pressed when no dot appeared; 
misses on the dot detection task; mean latency for dot detection, 
(BTRLM:-Mean of bottom, top, right, left.)
The number of false alarms and misses was very small, so these 
scores were not analysed.
This task measured tracking skill; eye-hand co-ordination (Lanfair 
and Smith 1974); reaction time and vigilance, performance in a
dual task situation, and has previously been used by Hockey
(1970).
Section 2.4.4. Visual Search
This task involved subjects being presented with between 1-5 
target letters, and then being presented with a row of letters 
which they had to scan for the presence of the target (s). If a
target was present subjects had to press a 'yes' key, if not, a
'no' key.
Subjects instructions were:
"You are asked to search for target letters 
in lines of 10 letters and press a 'Yes' key if a target is 
present, and a 'No' key if it is not. First you will see 'Ready' 
as a warning, then 1, 3, or 5 target letters in orange. You can 
study these, they will remain on the screen, and when you are 
ready press the space bar. A white asterisk will appear on the 
left. Look at this and when the row of white letters appears 
beside it, scan them from left to right, pressing the 'Yes' key if 
any of the target letters is present, and the 'No' key if none of 
them is. Only one target will appear in any row. The asterisk will 
then reappear and the sequence is repeated, and so on, for ten 
times.
Then the ready signal reappears, followed by another set of 
targets. There are nine such blocks. Try to be accurate and always 
start scanning from the asterisk and go from left to right. Press 
any key to start."
Scores yielded were: misses, false alarms, slope and intercept for 
the function relating target detection time to position in the 
row, and mean negative latency (time to report absence of a 
target), for each of the 3 set sizes of 1,3 and 5 target letters. 
The number of misses was too small to merit analysis.
This test measured scanning speed and accuracy, and how each is 
affected by memory load.
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Section 2.4,5. Digit Span
This task involved subjects being presented with numbers which 
they had to remember, and then type into the keyboard. The task 
started with three numbers, and increased until subjects could no 
longer remember the last set presented on two successive tasks. 
Subjects were presented with the following instructions:
"This is a test of how many digits you can 
remember. You will be shown 3 digits and asked to recall them, 
then 3 digits again. If you get one of these sequences right you 
move up to four digits and so on, until you get both sequences 
wrong. Ve go through this three times. Always press the space bar 
before you type in your response or the computer will reject your 
response.
Press any key to start."
This resulted in 3 scores per session, which were totalled and
divided by 3 to give a mean digit span per session.
This test gives a measure of short term memory capacity.
Section 2.5.1. Procedure
All subjects met the experimenter individually for a preliminary 
interview, in which they filled out a general health questionnaire 
and were given the opportunity to become accustomed to the 
experimental situation. They were informed that the study was an 
investigation into womens' health and that specific information 
regarding the exact nature of the hypotheses would be given to
each woman at the debriefing session in 36 days time.
If any woman wished to leave the study at any time, she was free
to do so.
Subjects were asked to attend for testing every four days, at the 
same time each day, and not to eat, drink alcohol or caffeine, or 
to smoke, for at least 2 hours before testing. Each subject was 
also given a thermometer and temperature chart and instructed to
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take her temperature immediately after waking each morning. 
Subjects were also given four daily MDQ forms <T) and told to 
complete one each evening, and return them to the experimenter at 
the next session.
This meant that each subject would have to fill in the four forms 
before receiving the next four, thus avoiding any risk of subjects 
forgetting and filling in a whole batch retrospectively, or 
failing to return certain questionnaires.
Each woman was instructed on how to fill in the temperature chart 
and the MDQ to ensure that she knew how to make self ratings, and 
had some idea of her own baseline.
In an attempt to habituate subjects to the experimental situation, 
the data for the first of the nine test sessions, carried out 
immediatly following the initial interview, were not analysed.
Each session began by subjects filling in a daily life events 
questionnaire and Cruickshank's self-report questionnaire. 
Following washing of the hands with a non-perfumed soap, they were 
then led into an adjoining room maintained at a constant 
temperature of 70’=’F. The forearm and ankle sites were abraded with 
a skin burr, and the electrodes were placed on 2 forearms, one 
left finger and one ankle. During recording, subjects lay on a 
bed, having been instructed to relax completely, stay on her back 
with hands at her sides and sleep if she wished to (Christie and 
Venables (1971a) previously having established the equivalence for 
this situation of records made from a slightly sleeping subject.) 
Subjects were then fitted with headphones emitting 57 dbC. of 
white noise to mask any environmental distractions. This was shown 
in a pilot study to have no detrimental effect on a subject's 
ability to relax.
Subjects were left to relax for 30 minutes whilst HR, TTB, and 
BSPL were recorded. Following this period, the electrodes were 
removed and subjects led into an adjoining room where they carried
- 91 -
out the performance tests on the computer, in their own time. This 
usually took 15-20 minutes.
After 9 sessions the subjects completed a retrospective MDQ and 
were debriefed. The purpose of the study was explained, and 
subjects were given an opportunity to ask any questions, or make 
any comments regarding the experience of being a subject. None of 
the women had realised that menstrual cycle effects were the 
purpose of the study, although they did realise that it was of 
some importance.
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Section 2,6, Results
Section 2.6.1, Relationship between measures of state
Table 1 shows the results of Pearson's correlation coefficient 
measuring the relationship between indices of state. The overall 
concordance was partitioned into a between-subjects and a within- 
subjects component and separate correlations calculated. The 
between subjects variances and covariances were obtained from the 
subject totals over all sessions, enabling calculation of a 
correlation across subjects. Subtracting these values from the 
variances and covariances obtained from the scores for each 
subject in each session left the within subject components, which 
were attributable to variation over sessions. From these values a 
within subjects (sessions) correlation was calculated.
Significant correlations were found in the between-subjects 
analysis of Total stress and Total arousal, which were negatively 
correlated (r= -0.63 p<0.05) and near significant results within 
subjects (r= -0.21, p<0.10), illustrating the negative relation
between the ratings of the two measures of state, which has 
previously been established (Lacey 1967). The between-subjects 
correlation indicates that some subjects are more highly stressed 
than others, making inappropriate responses to perceived increases 
in demand, and that these subjects consistently report lower 
arousal. The within-subjects correlation shows that as self- 
reported stress increases during the cycle, self-reported arousal 
decreases. The high positive correlation between heart rate (HR) 
and total stress would seem to suggest that HR should be regarded 
as an index of stress, rather than arousal. This could suggest 
that increases in heart rate are increasing as inappropriate 
responses to demand are made.
Time to BSPL (TTB) was significantly positively correlated 
with stress within-subjects, (r=.31; p<0.05) indicating that as
self-reported stress increased during the cycle, TTB increased. 
TTB was positively correlated with total arousal between subjects,
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indicating that subjects who generally reported higher arousal, 
took longer to reach BSPL.
BSPL was negatively correlated with heart rate (r=-0.49 p<0.10) 
and stress (r=~0.36; p<0.10) indicating that more negative values 
of BSPL, (i.e. higher values) were recorded when stress and HR 
were greater. However, these results did not reach significance.
It should be emphasised that these suggestions hold mainly for 
differences between individuals, as there was little evidence for 
a similar pattern of covariance as changes in state occured within 
individuals, since all the correlations except two were close to 
zero.
Section 2.6.2. Relationship between state & cycle phase
Table 2a shows the mean scores, which illustrate the relationship 
between cycle stage and state. Analysis of variance was carried 
out to investigate changes with cycle stage, and tests for linear 
and quadratic trends were performed. Table 2b shows the Anova 
results, with one significant relationship between cycle phase and 
BSPL (f=2.43; p<0.05). BSPL values recorded were predominantly
positive, (mean over all subjects 1.6031, STD 8.7954), indicating 
low values, as positive potentials are an extension of the decrease 
in negativity of BSPL (Christie and Venables 1971a). HR showed an 
increase in the luteal phase of the cycle, a finding which agrees 
with previous work (Little and Zahn 1974; Bell 1973), although it 
was not significant in this case.
Table 2b also shows the results of linear and quadratic 
trend tests on these means. Total arousal showed a significant 
linear trend (F=6.07; p<0.05) increasing in the latter half of the 
cycle, to a maximum in stage 6. This suggests that subjects were 
perceiving demand as being greater in the premenstrual phase, and 
making useful or adaptive coping responses. The finding of no 
significant change in self-reported stress over the cycle suggests 
thst subjects are not making more inappropiate anxiety or fear 
responses premenstrually. Menstruation may be perceived as more 
stressful by subjects, as demand is greater, but adequate coping
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strategies seem to be being exerted to avoid behavioural change. 
Significant linear and quadratic trends were found with BSPL, with 
increased negativity premenstrually, indicating higher values. The 
trend for BSPL to show a decrease in negativity around ovulation 
is in agreement with earlier studies (Burr and Musselman 1938; 
Bailor 1940; Bell, Christie and Venables 1976) which show 
substantial increases in positive potential around this time, TTB 
showed no significant relationship with cycle in the analysis of 
variance or the trend tests.
Section 2.6.3. Relationship between state & daily mood
Table 2c. shows the relationship between state and mood, measured 
by Pearson's correlation coefficient. Negative affect was 
significantly positively correlated with self-reported stress 
(r=0.70; p<0.05), and negatively correlated with self-reported
arousal (r=-0.77; p<0.05), further substantiating the relationship 
between the two variables. This also confirms the hypothesis that 
stress would be associated with negative affect. Heart rate was 
positively correlated with autonomic reaction (r=0.69; p<0.05),
water retention (r=0.65; p<0.05) and control (r=0.71; p<0.05),
suggesting that increased heart rate was associated with increased 
water retention, autonomic reaction and control. None of the other 
correlations were significant, although ther were near significant 
positive correlations between heart rate and pain, stress and 
pain. The fact that all of the significant correlations werre 
between subjects suggests that these relationships are 
illustrations of individual differences, rather than cyclical 
phenomena.
Section 2.6.4. relation between state and performance
Table 3 shows the relationship between state and performance, 
measured by Pearson's correlation coefficient, again partitioned 
into between and within-subject components. Performance shows some 
relationship with self-reported stress and HR, yet shows no
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relationship with self-reported arousal or time to BSPL, however, 
there was only one significant result. Digit span deteriorates 
with increased stress (r=-0.77 p<0.01) and heart rate <r=-0.49
p<0.10), yet improves with increased self-reported arousal (r=0,57 
p<0.10): further substantiating the complementary relationship of
stress and arousal. Word processing shows the same relationship, 
with physical latency being slower with increased stress (r=0,52 
p<0.10) and high HR Cr=0.47 p<0,10), yet faster with increased 
arousal (r=-0.46 p<0.10). This also provides further support for 
the contention that self report-stress is an index of
inappropriate responding, resulting in some performance deficits, 
whereas self-report arousal is associated with appropriate 
response to demand, and some improvements in performance. Positive 
correlations occurred between HR and Poslo 1-5 and Inc 1-5 on the 
search task. These are means of the increase in slope and 
intercept as the memory load increased; the correlations suggest 
that individuals with higher HR are likely to show a greater
deterioration in performance at high task load.
There was a significant positive relationship between heart 
rate and Phys/hits & CR (hits and correct rejections on the
physical word match), within subjects (r=0.23; p<0.05), suggesting 
that as heart rate increases during the cycle, word matching 
accuracy improves. There is also a significant positive 
correlation between heart rate and mean negative latency on the 
visual search task, within subjects (r=.25; p<0.05), suggesting
that as heart rate increases during the cycle, speed is slower on 
the search task.
When split into the two components of high arousal and low 
arousal, there was a positive correlation between high arousal and 
semantic hits, (r=.27; p<0.01) indicating that semantic processing 
improves with high arousal. However, low arousal is also 
positively correlated with semantic hits, (r=.23; p<0.05) an
anomaly which explains the non-significant relationship between 
total arousal and semantic processing.
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To summarise, the HR and total stress means appear to 
reflect the same individual differences, as increases in these 
means are associated with lower digit span, slower latency in dot 
detection and word processing (but not accuracy on the latter, nor 
speed of visual search). Increases in total arousal are associated 
with improved digit span, increased semantic hits, and faster 
response latency to the physical word match, yet increased misses 
and slower semantic latency. No patterns are apparent in the 
correlations over changes within subjects, which are uniformly 
low, with only two significant correlations, out of a possible 60. 
As it is only these within-subject changes which could be related 
to changes over the menstrual cycle, we can find no evidence for a 
relationship between performance and variation in state over the 
cycle. In the absence of consistent patterns it would be wise to 
regard these significant results as chance among the large number 
of correlations calculated. However there does seem to be a 
consistent, if non-significant, tendency for higher HR within 
subjects to be related to slower visual search.
Section 2.6.5 Relationship between phase & performance
Table 4a shows the mean scores for performance, over cycle phase. 
Table 4b shows the results of analysis of variance examining the 
relationship between cycle stage and performance. There was only 
one significant variation, Semhit/cr (f=4.48 p<0.01) which
indicates that semantic processing varied with the cycle. Linear 
and quadratic trend tests were carried out, as shown in table 4c, 
revealing a significant linear trend for Semhit/cr (f=11.57; 
p<0.01), due to an improvement in performance premenstrually.
Section 2.6.6. Temperature data
The temperature charts for the ten subjects were not used to 
pinpoint ovulation as there were no consistent patterns to suggest 
a midcycle temperature change. Two subjects failed to complete the 
chart in a legible way, six recorded a 'zig-zag' pattern, or a
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completely straight line, with only two subjects showing a 
midcycle rise in temperature.
Section 2.6.7. Daily mood questionnaire results
Table 5 shows the mean scores and standard deviations for each 
symptom cluster, from the daily MDQ, in the three cycle phases of 
premenstrual, intermenstrual and menstrual. Each complete cycle 
was divided into three phases, each of five days duration, and the 
mean of each symptom cluster, for each phase, calculated. The 
premenstrual phase was days 24-28; intermenstrual, days 12-16; and 
menstrual, days 1-5 (or the standardised cycle equivalent). These 
mean scores can be compared with Moos' published means and 
standard deviations, obtained from 839 subjects, using form A 
data. Moos (1977) reports that his published means for form A 
(retrospective data) can be used by researchers employing form T 
(daily recordings), as this has been well established in various 
studies (Favereau 1973; Stultz 1971; Vilcoxen Schrader and Sherif 
1976; Markum 1976; Campbell 1975).
Table 6 shows the results of repeated measures analysis of 
variance, to look for differences in symptom reporting over the 
cycle, using cycle phase as the within subjects factor, and with 
simple contrasts carried out, using the intermenstrual phase as 
the baseline. The SPSSX statistical package orthonormalised the 
contrasts, making the use of the F tables possible. The analysis 
calculated individual error terms for each subject's variation, 
which accounts for the fact that the significant F values cannot 
be predicted from the group means. Thus a symptom cluster which 
was very variable between subjects may not produce a significant F 
value, despite the fact that the mean scores may appear to be 
significantly different across phase. The analysis tested for 
effect of phase, and two contrasts: premenstrual versus
intermenstrual, menstrual versus intermenstrual. There was one 
significant result: water retention showed a phase effect (F=3.26 
p<0.07) with a significant difference in the first contrast (M vs 
IM) of menstrual vs intermenstrual (F=4.384 p<0.05) and even
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greater significance in the second contrast (PM vs IM) of 
premenstrual vs intermenstrual (F=6,902 p<0.02). This indicates 
that water retention is greater in the premenstrual and menstrual 
phases of the cycle, when compared to the intermenstrual phase; 
with a greater difference between premenstrual and intermenstrual, 
than between menstrual and intermenstrual. None of the other mood 
factors significantly varied over cycle phase.
The mean scores, on the whole, are not dissimilar from those 
reported by Moos, but are generally higher, a finding also 
reported by Markum (1976). However, there are unexpected results. 
Pain is lower in the menstrual phase, than in the premenstrual or 
intermenstrual phases. Although this is not statistically 
significant, it is in the opposite direction to that which one 
would predict, based on previous research. However, inspection of 
the Anova results reveals that the M vs IM contrast has a more 
significant F value than the PM vs IM contrast, suggesting that 
there is great variance between subjects on pain reporting. 
Concentration is also lower in the menstrual phase than the 
premenstrual phase, in contrast to Moos who reported greatest 
concentration scores in the menstrual phase of the cycle. The mean 
water retention scores for the intermenstrual phase are higher 
than would have been predicted from Moos' findings, with less of a 
difference between intermenstrual scores and both menstrual and 
pre-menstrual scores. Arousal is highest in the intermenstrual 
phase, as would be predicted by Moos, but is lowest in the 
premenstrual phase, rather than the menstrual phase, though the 
latter would have been predicted.
The arousal measure on the MDQ bears little similarity to the 
self-report arousal measure used by Cruickshank, and is more of an 
index of positive affect.
Section 2.6.8. Retrospective mood questionnaire results
Table 7 shows the mean scores and standard deviations obtained 
from the retrospective MDQ's. Table 8 shows the results of
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repeated measures analysis of variance carried out to test the 
significance of symptom reporting over cycle phase, again using 
cycle phase as the within subjects factor, and carrying out the 
two simple contrasts. There was a significant phase effect for 
pain (F=9.3457; p<.004>, with both the menstrual vs Intermenstrual 
(F=12.80069; p<.004) and premenstrual vs intermenstrual
(F=ll.00299; p<.006) contrasts being significant. The premenstrual 
vs intermenstrual contrast was significant for concentration 
(F=5.57444;p<.035), indicating that concentration scores were 
significantly greater in the premenstrual phase. There was a 
significant phase effect for water retention (F=5.442; p<0.023), 
with the premenstrual vs intermenstrual contrast being significant 
(F= 11.06356; p<.006), indicating that water retention is greater 
in the premenstrual phase of the cycle. There was also a 
significant phase effect for arousal (F=3.93142; p<.052).
These results contrast with the anova for the daily MDQ 
questionnaires, (table 5) in which there was only one significant 
cyclical variation, in water retention.
The retrospective questionnaire mean scores can be compared with 
the mean scores from the daily MDQ's, to see if there is a 
relationship between daily and retrospective reporting; as well as 
compared with Moos published means and standard deviations.
The retrospective mean scores from the present study were 
consistently higher than those reported by Moos, a similar finding 
to that of the daily MDQ scores. Six of the eight mood factors 
(concentration, behaviour change, autonomic reaction, water 
retention, negative affect, and control) were higher in the 
premenstrual phase of the cycle, in contrast to Moos who reported 
higher scores in the menstrual phase of the cycle in all but water 
retention and negative affect. These latter two symptom clusters 
were the only two to show a similar pattern to that of Moos. 
Arousal was higher in the menstrual phase of the cycle, in 
contrast to Moos who reported it to be higher in the premenstrual 
phase.
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The daily and retrospective means agreed in that both were
highest in the premenstrual phase on the symptom scales of
concentration, water retention, negative affect, and control. The 
pain scores were highest in the menstrual phase of the 
retrospective questionnaire, and highest in the premenstrual phase 
of the daily questionnaire. Water retention was the only symptom 
cluster to show a similar pattern in both the daily and
retrospective questionnaires, with highest scores in the 
premenstrual phase, and lowest in the intermenstrual phase.
Section 2.6.9. Relationship between daily life events 
and cycle phase
Table 9a shows the results of repeated measures analysis of
variance, examining the relationship between life event and cycle 
phase, carrying out two contrasts of menstrual versus 
intermenstrual and premenstrual versus intermenstrual, and using 
phase as the within subjects factor. There was no significant 
phase effect, and neither of the contrasts was significant. This 
indicates that reported life events were not significantly 
different across cycle phase.
Section 2.6.10. Relationship between mood/life events 
vs mood/cycle phase
Table 9b shows the results of a partial correlation coefficient, 
examining the relationship between each of the eight factors on 
the daily MDQ, and cycle phase or life event, for each individual 
subject. The MDQ data were scored, and a standardised cycle day 
number attached to the questionnaire; this was calculated by 
counting the number of days in a cycle and dividing each cycle on 
a percentile basis. Subjects reported the end and beginning of 
each cycle, which enabled an accurate evaluation of cycle day to 
be calculated at the end of the study.
Life events were scored by evaluating the information which the 
subjects had included on the questionnaire at each testing
- 101 -
session, for the last four days. A score was allocated for each 
day, ranging from 2 to -2. Days with no information were allocated 
the mean of the day before and the day after. If no information 
was given for the whole four day period, a score of zero was 
given.The correlations were computed for each MDQ factor with 
cycle, partialling out life event; and for MDQ factors with life 
event, partialling out cycle phase.
To calculate the mean correlation for mood with cycle or mood with 
event, the weighted means (Zw) were calculated using the formula: 
Zw=f(ni~3)Zri/Z(ni“3) (Table 10). A negative Zw value indicates 
that the symptom cluster is greater at the beginning of the cycle, 
a positive Zw value indicates that reports of the symptom are 
greater towards the end of the cycle. Table 10 also shows the
results of analysis using z transformations, to indicate whether 
there is a difference between the mean correlations of mood with 
cycle and mood with event, suggesting which is a better predictor 
of mood, using the formulae: z=z’w-z'^w/ZVarz’w+Varz^w, where
Varzw=l/I(ni-3), and the tables of the normal distribution for the 
probability values.
Examining the individual subject data, in table 9, we can see
evidence for individual differences in reporting by subjects. For 
example, subject two has five significant positive correletions 
between cycle and mood, whereas subject four has no significant 
correlations between cycle and mood. Examining table 10, mood 
symptoms which were consistently greater at the beginning of the 
cycle were pain (Zw=-0.0087) and behaviour change (Zw= -0.00858), 
while concentration (Zw=0.02857), autonomic reaction (Zw=0.0899), 
water retention (Zw=0.29763), negative affect (Zw=0.1208), arousal 
(Zw=0.07652) and control (Zw=0.0646) were all greater towards the 
end of the cycle. Mood symptoms which were associated with
negative life events were pain (Zw=~0,06929), concentration (Zw=-
0.1618), behaviour change (Zw=-0.1587), autonomic reaction (Zw=-
0.0281) and negative affect (Zw=-0.18737). Water retention
(Zw=0.01853), arousal (Zw=0.1715) and control (Zw=0.1576) were all
associated with positive life events. As these Zw values were all
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non-significant, these results are only suggestive, rather than a 
real effect.
There were significant differences between the mean correlations 
of mood with cycle and mood with life event for concentration 
(z=l.56229; p>0.05), behaviour change (2=1.76099; p>0.039) and
water retention (z=3.2728; p>0.0007), There was a greater
association between event and mood for pain, concentration,
behaviour change, negative affect, arousal and control. A greater 
association between mood and cycle was found for autonomic
reaction and water retention.
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Table 1
Relationships between measures of state
Pearson's correlation coefficient
Total
Arousal
Heart
Rate
BSPL T i me 
to BSPL
Total Between -, 63 * . 49 -. 36 . 05
Stress
Within -.21 . 10 — . 08 . 31*
Total Between . 31 . 23 . 49
Arousal
Within . 05 . 01 -. 07
Heart Between -. 49 . 28
Rate
Within . 03 . 10
BSPL Between -.27
Within -. 11
* p< 0. 05 d f =
(8,58)
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Relationship between cycle stage and state
Table 2a Mean Scores
State
Heart 
Rate 
(beats 
per min)
1
72.68
2
73. 03
Stage
3
72.50
4
74.73
5
77.50
6
71.50
Total
Arousal
(self
report)
15.68 15.46 13.80 16.00 18. 00 18. 12
Total
Stress
(self
report)
35.38 34. 16 40.60 36.40 34.20 38. 09
Time
to
BSPL
9.34 7.67 9.93 8. 11 8.78 10.44
BSPL 2.42 3.84 3.26 4.34 1.92 -1.27
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Table 2b Analysis of Variance to ezamine changes in state over the 
cycle
Total Stress
Source 8.8 D.F. M.S. F. 8ig.
b 315.59 5 63. 12 1.868 ns
L. 54.83 1,45 0.39 ns
Q 89.00 0.28 ns
Total Arousal
Source 8.8 D.F M.S. F. 81g
b 135.52 5 27.105 2.372 M.S.
L. 69.26 1,45 6.07 p<0.02
Q 31.78 2.78 ns
Heart Rate
Source 8.8. D. F. M.S. F. 8ig
b 231.821 5 46.364 2.097 M.S.
L 13.89 1,45 0.6 ns
Q 40.70 1.84 ns
lime to BSPL
Source 8.8 D.F M.S. F. 8ig
b 56.73 5 11.34 0.62 M.S.
L, 7.02 1,45 0.38 ns
Q. 15. 13 0.83 ns
BSPL
Source 8.8. D.F. M.S. F 8ig
b 203.39 5 40.68 2. 43 p<0,05
L. 76.26 1,45 4.60 p<0.05
Q. 110.78 6. 58 p<0.02
b=phase of cycle 
L=Linear trend 
Q=Quadratic trend
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Table 2c. Relationship between State and Mood
Pearson's Correlation Coefficient
BSPL TTB HR Stress Arousal
Water 0.01 0.08 -0.34 0.11 0.13 Total
-0.14 0.46 0.65$ 0.12 0.31 Between
0.08 0.09 -0.05 0.12 0.02 Within
Concen­ -0.15 -0.07 -0.20 0.08 0.14 Total
tration -0.09 0.02 0.54 0.32 -0.18 Between
-0.19 -0.10 -0.01 -0.10 0.27 Within
Negative -0.05 -0.07 0.15 0.41 -0.22 Total
Affect -0.01 -0.36 0.40 0.70$ -0.77$ Between
-0.06 0.04 -0.11 OdB 0.06 Within
Behaviour -0.06 0.25 0.28 0.30 -0.07 Total
Change 0.18 0.20 0.54 0.53 -0.35 Between
0.01 0.28 -0.01 0^# 0.11 Within
Pain 0.05 0^2 0.19 0.29 0.01 Total
-0.15 0.47 0.61 0.59 0.07 Between
0.09 0.16 -0.06 0.16 -0.02 Within
Control 0.07 0.44 0.12 0.01 Total
-0.57 0^2 0.71$ 0.28 -0.08 Between
-0.02 -0.02 -0.08 -0.20 0.09 Within
Autonomic -0.14 0.23 0.25 0.30 -0.09 Total
Reaction -0.15 0.49 0.69$ 0.40 0.07 Between
-0.14 0.15 0.19 0.23 -0.17 Within
Arousal 0,05 -0.16 -0.04 0.04 -0.06 Total
-0.18 -0.26 -0.06 0^# 0.14 Between
0.21 -0.12 -0.01 -0.07 -0.25 Within
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Key for performance tests.
DG Span Digit Span 
Dot detection task
BTRLM Bottom+Top+Right+Left Mean scores for dots detected.
ERRAV Average error on tracking aspect of dot detection task 
DOTMISS Number of misses on dot detection task
Synonyms Task
PNEGL Time to respond to absence of physical word match.
SNEGL Time to respond to absence of semantic word match.
PPOSL Time to respond to presence of physical word match
SPOSL Time to respond to presence of semantic word match
PHYHIT/CR Number of correct responses to semantic match
SEMHIT/CR Number of correct responses to physical match
Visual Search Task
MSl-5 Number of misses on visual search task: difference 
between one and five letters.
MSl+3+5 Total number of misses on the visual search task 
NEGl-5 Response latency to absence of target letter: difference 
between one and five letters 
NEGl+3+5 Total response latency to absence of target letters. 
INTl-5 Intercept for function relating target detection time to 
position in the row: dif. between one and five letters 
INTl+3+5 Total of intercepts for function relating target 
detection time, to position in the row.
SLOPEl-5 Slope for function relating target detection time to
position in the row: dif. between one and five letters
SLOPEl+3+5 Total of slopes for function relating target detection
time to position in the row.
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Table 3 Relationship between state and performance
Pearsons Correlation Coefficient
DG Span BTRLM ERRAV PPOSL
/NEGL
SPOSL
/NEGL
PHYHIT/CR
BSPL B .22 -. 09 . 11 .21 .32 . 40
V 01 , 09 . 02 . 12 . 15 -. 03
Time to B . 06 .3 -.2 -. 1 -. 04 -.3
BSPL V . 09 . 03 .21 . 15 . 13 -. 15
Total B .57 -.22 -.28 -.46 .39 . 07
Arousal V 07 . 07 -.03 -. 08 . 19 -. 06
Total B -.77$$ . 36 .26 .52 .40 -. 40
Stress V . 15 . 04 . 05 -. 09 -. 16 . 10
Heart B -.49 .52 .35 .47 .47 -.39
Rate V -.04 .09 -.11 .09 -. 15 . 23
SEMHIT/CR MSl-5 Slopel-5 Intl-5 Negl-5 MSl+3+5
BSPL B .26 -. 09 -.27 -.22 .40 -.34
¥ -. 02 .07 .04 . 04 . 06 -.01
Time to B . 10 -.07 .22 .25 -.20 .03
BSPL V . 05 . 00 -.07 -.07 -. 06 .20
Total B -. 02 -. 17 -. 12 -, 18 -. 11 -.21
Arousal V . 03 . 06 -. 11 -. 09 . 08 -.18
Total B .21 .22 . 03 . 05 -. 05 . 42
Stress V . 13 . 14 -. 06 -. 09 -. 09 -. 10
HR B -. 06 .21 .57 .60 . 07 . 06
W . 10 . 12 . 0 -. 03 . 13 -. 06
Slopel+3+5 Intl+3+5 Negl+3+5
BSPL B . 05 .24 .38
W -. 05 .02 -.03
B -.24 -. 08 -. 13
Time V -.01 -. 07 -. 05
Total B . 38 -.62 -. 18
Arousal V -. 06 . 12 .09
Total B -. 03 .32 . 13
Stress W . 13 -. 16 . 02
HR B -. 11 .43 . 09 $$ p<0.05
W .21 .21 . 25$ df= (7,58)
- 109 -
Table 4a
Relationship Between Cycle Stage and Performance
Mean Scores
Cycle Stage
1 2 3 4 5 6
Semhit/cr 11. 03 10.91 11.75 11.67 11.45 11.57
Phyhit/cr 11.48 11.35 11.55 11.62 11.55 11.58
PPüSl 7.84 8.61 7.04 7.35 7.38 7.58
Pnegl 17.3 17.2 17.07 17.65 14.86 16.29
Sposl 9. 17 11.18 10. 17 8.93 8.25 11.82
Snegl 17.42 20,25 17.63 18.47 16.53 11.82
Intl-5 8.52 7.50 6.43 7.94 7.63 2.06
Negl-5 15.2 16.8 16.5 17.5 15.2 18.2
Slopel-5 3.68 4.91 6. 0 5.35 4.96 7.25
Msl-5 0.25 0.28 0.34 0.26 0. 14 0.23
Intl+3+5 140.62 139.53 113.75 128.79 142.00 136.49
Negl+3+5 327.76 338.17 309.21 332.81 326.60 340.68
Slopel+3+5 33.71 30. 07 27.37 30.9 30.39 24.8
MSl+3+5 2.38 2. 26 2.68 2.20 2.50 2. 06
Errav 5.73 5.22 5.83 5. 06 5.31 5.21
DG Span 6.51 6.81 6.96 7. 16 6.76 6.96
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Table 4b
Analysis of Variance
F DF SIG
Semhits/CR 4.48 5 p<0.01
Phyhits/CR 1.09 5 ns
Pposl 1.58 5 ns
Pnegl 2.01 5 ns
Sposl 1.405 5 ns
Snegl ZblO 5 ns
Intl-5 0.38 5 ns
Negl-5 1.522 5 ns
Slopel-5 0.7084 5 ns
Msl-5 1.468 5 ns
Slopel+3+5 1.569 5 ns
Negl+3+5 1.43 5 ns
Incl+3+5 1.54 5 ns
Mssl+3+5 0.854 5 ns
DG Span 0.07 5 ns
Errav 0.58 5 ns
Table 4c
Linear trend tests revealed one significant results
Semhits/cr
8s
6.60
df
1,45
f
11.57
sig
p<0.01
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Table 5 Daily MDQ Mean Scores
M PM IM
Pain X 11.123 11.138 9.9.38
SD 4.115 3.067 1.989
Concentration X 13.477 13.614 12.431
SD 5.663 4.121 2.252
Behaviour X 9.846 9.615 9.615
Change SD 3.933 2.91 3.083
Autonomie X 4.862 4.814 4.67
Reaction SD 0.954 1.05 0.737
Water X 6.1 8.47 6.2
Retention SD 2.15 3.87 2.18
Negative X 16.06 17.44 17.00
Affect SD 6.49 6.474 6.57
Arousal X 10.36 9.892 10.16
SD 2.69 2.726 3.50
Control X 6.969 7.277 7.123
SD 1.62 1.557 2.208
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Table 6
Relationship between mood, and cycle phase
Repeated
n=10
Concentration.
Phase
measures Anova: Daily MDQ
F
0.49866
0.79901
0.01552
Water Retention
Phase
Control
Phase
Arousal
Phase
Autonomic Reaction
Phase
Behaviour Change
Phase
Pain
Phase
Negative Affect
Phase
F
3^ 163
4.384
6^102
F
0.36105
0.000
0.78689
F
0.48581
0.00316
1.05219
F
0.97819
1.66162
0.02128
F
0.11645
0.17340
0.08423
F
0.92872
1.78315
0.00073
F
0.32463
0.56298
0.20310
Sig
06^0
0.389
0.903
Sig
0.07
0.057
0.022$
Sig
0.705
1.00
0.392
Sig
06^8
0^156
0.325
Sig
0.406
0.222
0.886
Sis
06^1
0.684
0.777
Sig
0^^4
06#4
0.979
Sig
0.729
0.468
06^0
M vs IM 
PM vs IM
M vs IM 
PM vs IM
M vs IM 
PM vs IM
M vs IM 
PM vs IM
M vs IM 
PM vs IM
M vs IM 
PM vs IM
M vs IM 
PM vs IM
M vs IM 
PM vs IM
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Table 7
Retrospective MDQ Mean Scores
M=Menstrual 
PM=Premenstrual 
IM= Intermenstrual
PM IM
Pain X
SD
14.462
4.892
12.462
3.643
9^#5
2.931
Concentration X
SD
17.462
6.839
19.538
7.763
14.077
5.024
Behaviour Change X
SD
14.538
5.471
15.462
5.854
13.848
7.904
Autonomic Reaction X
SD
6.00
3.291
6.769
4.226
6.462
3.573
Water Retention X
SD
8.769
4.729
10.538
5.222
8.231
2^B8
Negative Affect X
SD
20.769
6.990
21.923
8.170
19.077
9.725
Arousal X
SD
12.846
4.488
12.385
4.857
12.615
4.369
Control X
SD
96^8
5.517
10.231
4.746
9.848
5.257
- 114 -
Table
n=10
Pain
Phase
8. Repeated measures Anova: Retrospective MDQ
F sig.
Concentration
Phase
Behaviour Change
Phase
Autonomic Reaction
Phase
Water Retention
Phase
Negative Affect
Phase
Arousal
Phase
Control
Phase
9.3457 .004$
12.80069 .004$
11,00299 .006$
2.93074
.09273
5.67444
.10089
.08874
^1962
.51282
.00516
.54344
5.442
.01870
11.0635
2.02805
^3195
3.49285
3.93142
1.99726
2.76948
1.47982
1.15439
3.22802
.095
.766
.035$
1^05
.771
.6486
.612
.944
.4746
.023$
.894
.006$
.178
.861
.086
,052$
.183
.1226
.270
.340
^986
M vs II 
PM vs IM
M vs IM 
PM vs IM
M vs IM 
PM vs IM
M vs IM 
PM vs IM
M vs IM 
PM vs IM
M vs IM 
PM vs IM
M vs IM 
PM vs IM
M vs IM 
PM vs IM
Table 9a
Phase
Analysis of variance: Life event and cycle phase
F sig contrast
0.33015
0.00284
0.70909
0.726
0^68
0.416
M vs IM 
PM vs Im
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Table 9b Relationship between mood/cycle, mood/life
Partial Correlation Coeficient- Daily MDQ
event
Subject
n
1
34
2
32
3
29
4
33
Pain cycle
sig.
.5088
.002$
^482
.035$
.1786
.164.
.0178
^63
event
sig.
,1521
.207
-.2507
^99
-.0940
.304
.0111
.477
Concentration cycle
sig
.4129
.010$
.3582
.031$
^226
.110
-^679
.361
event
sig
^527
.389
-.1995
.154
-.2931
.052$
.0934
.312
Behaviour
Change
cycle
sig
.2963
.053$
.4030
.017$
-.1504
.206
^979
.303
event
sig
^068
.486
-.2066
.146
-.4325
.007
.0358
.426
Autonomic
Reaction
cycle
sig
.2074
.131
.3670
.027$
-.0427
.408
.1806
.170
event
sig
.1547
.203
.1556
.215
-.0435
.407
.2134
J.29
Water
Retention
cycle
sig.
.3320
.034$
^834
.022$
^093
.276
^428
.007
event
sig
-.3086
.046$
.0175
.465
-.1228
.252
-.0671
^62
Negative
Affect
cycle
sig
.3218
.039$
^546
.032$
-.2334
^99
^582
.028$
event
sig
-.1790 -.5809
.001$
-.2674
^69
^396
.418
Arousal cycle
sig
-.1376
.230
^066
.016$
.0987
.295
.1252
.255
event
sig
.3028
.049$
.5307
.002
.2266
.106
-.1863
.162
Control cycle
sig
.0901
.315
^304
.043$
-.0341
.427
^809
.066
event
sig
.1482
.213
-.7031
.000$
-.2339
^99
^760
.070
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Subject
n
5
31
6
28
7
27
8
27
Pain cycle
sig.
-.3987
.020
.0918
.328
-.1335
.245
-.1242
.249
event
sig.
.3414
.041$
-.0032
.495
-.4708
.005$
-.2233
.110
Concentration cycle
sig.
-.5879
.001$
-.0093
^82
-.3303
.040$
-.3183
.038$
event
sig
.1646
^06
-.2484
.110
-.1864
.167
-.1421
.291
Behaviour
Change
cycle
sig
-.1116
.290
-.0156
.470
-.5074
.008$
-.3140
.040$
event
eig
-.2305 -.1549 -.3407
^35$
-.2150
Autonomic
Reaction
cycle
sig.
.1931
.167
.4229
.016$
-.1323
.247
-.1101
.274
event
sig
-.2390
.115
^516
.107
-.4483
.007$
-.0883
.315
Water
Retention
cycle
sig
-.6062
.000$
.4386
.016$
.3971
.013$
.6325
.000$
event
sig
^966
.067
.6221
.000$
-.2789
.071
-.0187
,460
Negative
Affect
cycle
sig.
-.0433
,413
-.2635
.097
-.4430
«^08
-.0114
.475
event
sig
-.1504
.227
.1941
.171
-.2567
.089
-.0113
.478
Arousal cycle
sig
.6642
.000$
-.2771
.085
-.1093
^#6
-.0873
.317
event
sig
-.3631
.031$
.2552
.104
.1975
.152
^849
.322
Control cycle
sig
-.1255
.266
^066
.487
-.0305
.428
-.0778
.336
event
sig
-.1075
.297
.1556
.224
-.4440
.008$
-.1119
.271
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Subject
n
Pain cycle
sig.
9
30
.6054
.360
10
33
-.0862
.439
event
sig
-.0723
.360
-.0279
.439
Concentration cycle
sig
.1581
.215
.3077
.041$
event
sig
-.1204
.275
-.3843
.014$
Behaviour
Change
cycle
sig
.0025
.495
2318
.097
event
sig.
.0353
.431
-.0615
.367
Autonomic
Reaction
cycle
sig.
-.0519
.399
-.0674
.355
event
sig
.1582
.215
-.3152
.037
Water
Retention
cycle
sig
.5205
.003
.1108
270
event
sig
-.3653
.030
.0578
.375
Negative
Affect
cycle
sig
^667
.000$
2627
.019$
event
sig
-.1204
263
-.3843
.038
Arousal cycle
sig
-.1984
.161
.1588
.189
event
sig
2859
.023
.1393
220
Control cycle
sig
2313
.438
.1094
.272
event
sig
-.1072
.297
-.1623
.183
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Table 10.
Weighted means and z 
correlations of
transformations, showing group 
mood with cycle and event.
Pain cycle
event
Zw
-0,008669
-0.06929
Z
0.71085 
p< 0.2389
Concentration cycle
event
0.02857
-0,16180
1.56230
p<0.05
Behaviour Change cycle
event
0.00858
-0.15877
1.76099 
p<0.0392
Autonomic
Reaction
cycle
event
028984
-0.02813
0.7236
p< 0.2358
Water Retention cycle
event
0.29763
0.01853
32728
p<0.0007
Negative Affect cycle
event
0.12083
-0.18736
0.78019
p<0.2177
Arousal cycle
event
0.07652
0.17148
1.11353
p<0.1135
Control cycle
event
0.0646
0.15757
1.0897
p<0.1401
formulae =Zw=Z(ni--3)Zri/Z (Hi--3); z=z'w-z^w//Varz ' w+Varz^^w, where
VarZw = l/S (iii-3)
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Section 2.7. Discussion
Section 2.7.1. Relationship between measures of state
The differential patterns of relations between total stress, 
total arousal, HR and TTB, are further confirmation of Lacey's 
(1967) finding that the different aspects of arousal are easily 
dissociated. Further evidence is also provided for Little and 
Zahn's (1974) demonstration of a dissociation of skin conductance 
and heart rate. This emphasises the danger of using one index of 
'arousal' and assuming that it is an accurate representation of 
state. These results are also further confirmation of Handler's 
(1973) finding of a dissociation between self-report and objective 
measures of arousal; perception of arousal is not always 
correlated with physiological measures.
One important factor which may affect the results is the 
comparison of BSPL taken at a single point, with heart rate, which 
was obtained by calculating the mean for the session. This means 
that heart rate is an approximation of arousal over the whole 
session, whereas BSPL is specifically isolated to one second. One 
solution to this would be to take a measure of heart rate at the 
basal point, which would make a comparison more accurate, this was 
not carried out in this particular experiment because there was so 
much inter-subject variability in time to BSPL, which would have 
resulted in heart rate being taken after only five minutes for 
some subjects. It was felt that comparisons between subjects, and 
across sessions, were more accurate with a mean heart rate score.
The inverse relationship between self-reported stress and self- 
reported arousal would seem to suggest that energy expenditure was 
high, as Thayer (1978) predicted an inverse relationship in 
conditions of high energy expenditure, and a positive relationship 
in conditions of low or medium energy expenditure.
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Section 2.7.2. Relationship between state and cycle 
phase
The results of analysis of the relationship between state and 
cycle phase were not all as predicted. The evidence for the 
increase in arousal in the latter part of the cycle is equivocal. 
Self-reported arousal is significantly increased, yet TTB shows no 
such cyclical pattern, although higher values are recorded in the 
premenstrual phase. This is consistent with Bell (1973) who 
reported premenstrual increases in the general activation factor 
on Thayer’s AD-ACL, the factor which corresponds with self 
reported arousal. Bell also reported decreases in time to BSPL in 
the postovulatory phase, which are similar to those obtained in 
the present study, although lowest values in the present study 
were recorded in phase 2. This would therefore seem to be some 
support for the suggestion that activation varies with the 
menstrual cycle, which emphasises the importance of specifying 
stage of cycle of female subjects in experiments. Heart rate does 
show an increase in the luteal phase (4 and 5) which confirms 
earlier findings (Little and Zahn, 1973; Vineman 1973). However 
these results must be treated with caution as other studies have 
not found any luteal rise in heart rate activity, and the results 
obtained here were non-significant.
The finding of between-subject variance indicates that certain 
subjects are consistently reporting higher stress than others. 
This suggests that some subjects are perceiving demand as greater 
throughout the whole cycle, and responding inappropriately. If the 
explanation of stress as the ’non-specific response of the body to 
any demands made upon it' is accepted, then stress would seem to 
be increased in the premenstrual phase, as self-reported arousal 
is increased, suggesting perception of increased demand. As 
subjects are not showing increases in self-reported stress, it 
would seem that the coping responses being made are appropriate 
and effective. However, as physiological indices of activation are 
not showing increases premenstrually, it suggests that any
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increase in activation is noticeable when using self-report, but 
not when using physiological indices. One possible explanation for 
this discrepancy is that the physiological indices were measuring 
baseline levels, resting levels, yet the self-report 
questionnaires were measuring response at the beginning of the 
testing session. The use of physiological responses, rather than 
resting levels, may have produced different results,
BSPL shows an increase in negativity premenstrual1y which could 
be evidence of shifts in electrolyte status during the cycle, 
Christie (1970) has suggested that BSPL in resting subjects is 
related to plasma potassium concentrate (K+) levels; as the 
measured SPL has been shown to have an inverse correlation with 
the amplitude of the electrocardiogram T-wave, which is related to 
K+.
If menstruation were to create some type of emotional stress it 
would be accompanied by increased K+ concentration, similar to 
that in the general adaptation syndrome, originally outlined by 
Se lye (1950). However, the high negative values of BSPL in the 
premenstrual phase suggest a decrease in the K+ concentration of 
the extracellular fluid, which is opposite to what one would 
expect if menstruation were a stressor. If we are to interpret 
BSPL as an index of K+, and expect increases in K+ in the presence 
of stress, then this suggests that menstruation is not acting as 
a stressor. This contradicts the findings of Bell (1973) who 
reported a reduction in BSPL in the late premenstrual phase of the 
cycle, with high negativity found in the menstrual phase of the 
cycle.
It is possible that the high negative values of BSPL in the 
premenstruum may indicate the influence of increased sodium 
retention which has been observed during this phase. This would 
explain the increase in water retention in the premenstrual phase 
of the cycle, reported by subjects on the daily questionnaires. 
Lowest values of BSPL were recorded in phase four. This confirms 
previous findings of lowest BSPL at ovulation (Bell 1973) as well 
as reports of large positive skin potentials (Burr & Musselman
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1938) and positive electrovaginal potentials at this time (Lemon & 
Mozden 1965). Bell (1973) has suggested that direct neural 
mediating factors are determining low BSPL found at ovulation, 
rather than electrolyte status. Bell (1973) also observed low 
levels of BSPL following menstruation, and attributed this to 
'positive affect' activation which is reflected in changes in 
electrodermal status, but not in electrolyte status, as a 
dissociation between BSPL and measured K+ levels was recorded. 
Some doubt must exist in attributing any variation in BSPL to 
electrolyte change in the present study, since concurrent measures 
of sodium and potassium were not carried out.
The BSPL data must be treated with some caution, as the majority 
of recordings were positive (mean +1.6031) which suggests very 
high levels of epidermal K+ concentration (Bell 1973). Previous 
findings of high uterine potentials in the luteal phase
(Clementson et al 1973) have been related to the underlying 
physiological changes taking place. However, a climatic effect, 
not on body fluid electrolytes, but on palmar eccrine sweat
glands, could affect the recording of data, if thermoregulatory
sweating was masking the concentration effect (Christie & Venables 
1971b). Although every effort was made to ensure a constant 
temperature in the experimental situation, the prevailing ambient 
temperature was much higher (80-83'^ F) due to a summer heat wave, 
It would be necessary to carry out a comparison study in a more 
temperate climate to ensure the absence of sudorific factors in 
the recording of BSPL. Venables and Christie (1971) found
significant differences between BSPL recorded during the winter 
and summer, concluding that both skin potential and EKG 
measurement are affected by increases in ambient temperature. 
Bell Christie and Venables (1975) suggested that low BSPL values 
which they report at ovulation may be caused by the relationship 
between potential and temperature. The failure to find consistent 
patterns in subjects basal body temperature data may also be 
attributable to prevailing weather conditions, or subjects' 
reported inability to take their temperatures, immediately upon 
waking, at the same time each day. However, Christie (1970)
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reported increased negativity of BSPL in the summer months, which 
would seem to suggest that the positive potentials recorded in 
this study would not have been predicted. There is a suggestion 
(Christie & McBrearty 1979) that females show very different 
physiological responses from males in experimental situations. In 
a study of post lunch state, it was found that males relaxed more 
easily after lunch, and females less easily. The low positive 
potentials recorded in the present study may be due to some 
underlying psychological response to the experimental situation, 
which has yet to be identified. This highlights the problem of 
comparing data from male subjects with data from female subjects, 
and expecting equivalent results.
Although BSPL was significantly related to cycle phase, it was not 
significantly related to any of the other state measures, or to 
performance or mood. This would suggest that BSPL is measuring an 
aspect of underlying physiology which is not consistantly varying 
with behaviour, either in terms of subjects self-reports, or more 
experimental performance indices. As there were also significant 
problems involved in the recording of BSPL (documented above), 
accompanied by problems of interpretation, it was decided not to 
use BSPL in a further study. The significant relationship between 
cycle and BSPL was an important finding, despite the fact that the 
pattern of the relationship was not as expected. However, this was 
felt to be outside the realms of the present research project, as 
a further investigation would require the use of more 
sophisticated electrolyte indices, perhaps accompanied by an 
investigation of hormone levels in the blood. This direction was 
felt to be inconsistant with the aims of the second experiment: 
which was to examine mood, performance and state change in PMS and 
non-PMS sufferers. A research project taking a different direction 
could profitably examine the relationship between BSPL and other 
menstrual cycle variables not covered in the present study. Thus, 
as there wass no relationship between BSPL and performance change, 
and the use of BSPL was exploratory, given the problems of 
interpretation, BSPL and electrolyte balance were not studied 
further this particular project.
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Section 2.7.3. Relationship between state and mood
The relationship between mood and state was as predicted, with 
increases in negative mood clusters being associated with 
increases in self reported stress. There was also evidence that 
increases in heart rate were associated with increases in negative 
symptom reporting. As the significant results were between 
subjects, this suggests that some subjects were consistantly 
reporting higher stress and heart rate, accompanied by increased 
negative symptom reports. This is further evidence of individual 
differences between subjects, rather than a cyclical phenomena. 
The opposing signs of the significant correlations between 
negative affect/self-reported stress and negative affect/self­
reported arousal is further confirmation of the inverse 
relationship between self-reported stress and arousal. This is 
also evidence for the suggestion (King et al 1983) that self- 
reported stress is measuring a maladaptive response, as here it is 
accompanied by increases in negative affect, pain and behaviour 
change (although a significant relationship was only recorded for 
the former). The significant positive relationships between heart 
rate and water retention, control and autonomic reaction, suggest 
that subjects who scored highly on these symptoms also recorded 
higher heart rate. However, as these were correlations, it is 
impossible to determine cause and effect, as higher heart rate 
could have resulted in higher symptom reporting, or visa versa. It 
is also possible that some other factor, not examined in this 
particular project, could have been instrumental in both heart 
rate and mood change. The fact that there were only five 
significant correlations out of a possible 40, suggests that the 
relationship between mood and state is not robust. One possible 
explanation for this is that mood was recorded at the end of each 
day, in the subject's home, wheras state was recorded in the 
laboratory. Had mood and state been measured at the same time, one 
would expect a much more consistant relationship.
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As there were no significant correlations between mood and state 
within subjects, this suggests that mood and state are not 
covarying over the cycle.
Section 2.7.4. Relationship between state and 
perf ormance
As predicted, the effects of arousal and stress on 
performance are not an 'all or none phenomenon' (Plante & Denney 
1984). Some aspects of performance show changes in parallel with 
variation in state, the majority show no change. One important 
point is that no definite conclusions concerning the causes of 
these changes can be made, at this stage, due to the acknowledged 
difficulties of using correlational analysis (Sommer 1980).
The use of a broad band research strategy yielded the expected 
differential effects of state on performance. The finding that 
performance was more related to self-reported stress than self- 
reported arousal would seem to merit further investigation, 
looking at the effects of different stressors on both mood and 
performance. It is obvious from the results that a simple 
interpretation of arousal theory is inadequate: attributing any
changes in performance which occur with stress, to changes in 
arousal, would be misleading, as stress and arousal are negatively 
correlated.
The relationship between state and performance parallels the 
effects of other stressors such as noise, anxiety and time of day 
(Hockey 1984). Short term memory capacity and speed of cognitive 
processing are impaired, as is performance on a secondary task 
(dot detection), with increased stress and heart rate. The latter 
could be explained by increased attentional selectivity under 
stress, with attention redirected towards 'high-priority' sources, 
and away from those of less subjective importance. This would 
result in an attentional focus on the tracking task, the most 
consistent source of signals. This also agrees with Eysenck's
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(1982) supposition. that self-reported stress may have a 
detrimental effect on performance. However, the finding of 
between, rather than within, subject variations suggests that the 
relationship between cycle and state is independant of cycle 
phase. This suggests that menstruation is not acting as a stressor 
which affects performance, for if it were, one would expect a 
positive relationship between self reported stress and the fore­
mentioned aspects of performance within subjects.
The improvement in semantic processing with increased self-report 
arousal is reflected in the finding that semantic processing is 
the only performance variable to vary in a linear fashion 
throughout the cycle, paralleling the linear change in self 
reported arousal.
As the number of significant correlations was actually less than 
one would expect at the 5% chance level (3, rather than an
expected 24) the results must be viewed with caution. It is
possible that the Indices of state were not sensitive to slight
change, despite the attempt to use more than one index, to prevent 
bias. The actual changes in state experienced by these subjects 
may not have been very large, and as such, would not be expected 
to have a significant effect on performance. It may be that only 
with extreme increases in state would a change in performance be 
observed. It is also possible that the performance tests were not 
affected by state change, as they were only of short duration.
With prolonged testing or extended performance, an effect of state 
may have been evident.
Individual differences in performance and state between subjects 
were high, as predicted, which is shown by the covariance occuring 
mainly between rather than within subjects. This finding is 
confirmed with the self-report mood data, which show great intra­
subject differences. It has become increasingly obvious that the 
female population cannot be considered as a homogeneous group 
(Bell 1973) and that generalisations cannot be made for all women
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from the results of a few. One must also consider the difficulties 
involved in obtaining a sufficient number of volunteers to 
participate in an intensive laboratory study, and the demands 
which this places on both subject and experimenter. The fact that 
all the subjects in this study completed the intensive and time 
consuming testing, may indicate that they were atypical, or 
unrepresentative as subjects.
The finding of high individual differences also questions the 
basis on which the analysis of group data is carried out in 
menstrual cycle research, as the individual cycle variations are 
lost in the group data. There is a strong case for intensive 
longitudinal studies of individual women, in which effects over 
more than one cycle can be measured. As the one cycle being 
studied may not be representative of an 'average cycle', there is 
obviously the need for the inclusion of at least two cycles in any 
testing. There is also a problem in starting subjects randomly at 
different times in their cycle, for although this will in some way 
deal with a practice effect, when examining group data, it will 
result in data from two separate cycles being analysed as one. So 
if a subject starts and finishes testing midcycle, the actual data 
collected is from two separate cycles, which may not be 
equivalent.
Section 2.7.5. Relationship between performance and 
cycle phase
The finding of no performance decrement over the cycle, when 
using a wide range of tasks, would seem to agree with Sommer's 
(1982) review of 35 independent studies, using 81 performance 
tests, out of which only 14 support a hypothesis of menstrual or 
premenstrual deterioration, and these latter 14 were the least 
well designed studies, or not easily replicated. This finding 
confounds earlier suggestions of a performance decrement in the 
menstrual or premenstrual phases of the cycle (Dalton 1960; 
Silverman and Zimmer 1976; Baker 1979; Kopell 1969; Zimmerman and
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Parlee 1973; Landauer 1974; Vila and Beech 1978; Dimarchi and Tong 
1972; Ward et al 1978), The improvement in semantic processing 
premenstrually highlights the need to examine positive aspects of 
menstrual cycle changes. Although there is some evidence of 
increases of positive feeling with menstruation (Brookes, Ruble 
and Clarke 1977; May 1976), an improvement in athletic performance 
(Ederlyi 1967; Morris and Udry 1972) and improvements in cognitive 
function either premenstrually or during menstruation (Lough 1937; 
Munchel 1979), there is as yet little experimental evidence of the 
positive effects of menstruation. However it should be 
acknowledged that one significant finding (at 0.01 level) out of 
the number tested, is no basis for presenting a case, at least 
until it has been replicated.
The hypothesis that if menstruation were a stressor, it would 
parallel the effects of other stressors in it's effects on 
performance, suggests that menstruation is not a stressor for 
these subjects, as performance does not systematically vary with 
cycle phase. Although the tasks used in the present study were 
chosen to test a wide range of abilities, it is possible that they 
were not sensitive to any cyclical variation. As research has 
shown that cyclical variations only occur with increasing 
difficulty of tasks (Slade and Jenner 1980), it may be that the 
tests used in the present study were too simple. However, similar 
tasks have shown variations with stressors such as noise, anxiety 
or time of day. As there were many between subjects variations, it 
seems that individual differences may be important when analysing 
cyclical performance change. This group of subjects may be too 
small to show any clear performance changes. Subjects who 
experience menstrual or premenstrual problems may show a different 
pattern of performance change.
Section 2.7.6. Temperature data.
The lack of a midcycle shift in basal body temperature (BBT) was 
contrary to expectations, and prevented the use of BBT to pinpoint 
ovulation. There are various possible reasons for this result. It
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has been suggested (Oster 1972) that only 25% of women show a 
clear midcycle rise in BBT, and therefore the present finding is 
not too surprising, although we would expect at least four women 
to show the pattern, and this was not so. It is possible that the 
women in this study were not ovulating, and thus not showing a 
midcycle rise in temperature. Without using alternative methods of 
measuring ovulation, such as monitoring hormonal levels, it is 
impossible to establish ovulation. There was also a problem with 
the thermometers, with many subjects reporting difficulty in 
recording temperature due to the fine scale. The use of digital 
thermometers may have prevented this particular problem the main 
problem was the complaint from subjects that taking temperature on 
waking every morning was inconvenient, and placed strain on their 
lives. As subjects were already required to complete daily 
questionnaires and attend for regular testing, this was felt to be 
too demanding. Thus, tempertature record would not be used in the 
second study.
Section 2.7.7. Daily mood variations
The results from the daily mood questionnaires confirm previous 
findings of little cyclical variation in mood when measured 
concurrently, further emphasising the need to use daily ratings, 
rather than retrospective remembrances (Abplanalp 1983b). The fact 
that the questionnaires were labelled 'Mood Questionnaire', rather 
than the standard 'Menstrual Distress Questionnaire', may have 
contributed to the lack of cyclical symptom reporting, which was 
also found by Vila and Beech (1980) and Golub and Harrington 
(1981).
The analysis of the daily mood questionnaires produced a 
significant cycle phase effect only in water retention. This 
provides strong evidence that water retention is greater in the 
premenstrual phase of the cycle, which is possibly due to 
alterations in fluid and electrolyte metabolism, or changing 
estrogen levels, and is consistent with previous findings (Ruble &
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Brookes-Gunn 1979; Abplanalp et al 1979; Garling & Roberts 1980; 
Most et al 1981; Doty et al 1981; Lahmeyer et al 1982). However, 
the lack of any similar increase in the other mood factors would 
seem to indicate that the somatic and emotional factors are not 
necessarily correlated, as suggested by Moos (1977). This finding 
is in agreement with earlier studies which have failed to show a 
correlation between pre-menstrual syndrome and weight gain (Bruce 
and Russell, 1962; Reeves, Garvin and McElin, 1971) and suggests 
that there would seem to be little basis for the prescription of 
diuretics as the sole treatment for the pre-menstrual syndrome; 
they may treat water retention, but not the negative mood 
symptoms. It also suggests that water retention is not the cause 
of PMS.
There was no significant cycle phase effect for pain, in contrast 
to the findings of many of the above mentioned studies. This could 
possibly contribute towards the lack of a cyclical pattern in 
negative affect, as Golub and Harrington (1981) suggest that 
increases in negative affect are related to increases in pain. The 
mean scores for pain are actually smaller in the menstrual phase 
than in the premenstrual or intermenstrual phase, unlike the means 
reported by Moos (see appendix). This finding is in agreement with 
the individual subjects correlational data on mood, which shows 
five positive correlations between pain and cycle phase, 
indicating increased pain in the premenstrual phase. However, the 
weighted mean scores for all subjects produce a negative value, 
indicating an association between increased pain and the beginning 
of the cycle. High individual differences between subjects 
probably account for these anomalies. To summarise, the daily 
mood scores confirm previous reports of no cyclical change in mood 
(Abplanalp 1983; Parlee 1980; Zimmerman and Parlee 1973; Lahmeyer 
1982; O'Meil et al 1984) supporting May's (1976) claim that there 
is no relationship between mood and physical symptoms, as water 
retention did not affect the other mood scales.
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Section 2.7.8. Retrospective mood Variations
The discrepancies between the retrospective and daily mood results 
substantiate the claims of other researchers that menstrual cycle 
work based on retrospective questionnaires is of questionable 
validity (Vila & Beech 1980; Abplanalp 1983a). The retrospective 
questionnaires indicate that pain, concentration and water 
retention are increased in the premenstrual phase of the cycle, a 
pattern which is not evident in the daily reporting of mood. This 
suggests that women are making incorrect assessments of their mood 
when asked to record it retrospectively, and may be reflecting 
stereotyped reporting of menstrual cycle variations, as has been 
previously suggested (Parlee 1974; Ruble 1977; Brookes-Gunn and 
Ruble 1982). It is also possible that women are reporting their 
worst cycle, or what they see as a typical cycle, when completing 
retrospective questionnaires. This indicates that daily and 
retrospective accounts of mood change may not be measuring the 
same factor, and thus should be viewed with some caution. However, 
the daily and retrospective ratings did agree on the fact that 
premenstrual scores were the highest, in contrast to Moos. It 
could be because this small group of women perceived themselves 
as premenstrual rather than menstrual sufferers, and therefore 
exaggerated cyclical mood change when completing the retrospective 
questionnaire. The lack of agreement with Moos' standardised means 
may be due to the differences between the two populations of women 
studied, or the fact that the questionnaires were not labelled 
'menstrual distress' questionnaires.
Section 2,7.9. Daily life events and cycle phase
As there was no significant difference in reports of daily life 
event with cycle phase, there is no suggestion that subjects are 
recording more negative events in the premenstual phase, as was 
hypothesised. This confounds suggestions that subjects will 
perceive events as more negative in the premenstrual phase of the 
cycle. However, the daily life event measure was not very
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sensitive, as it only recorded events every four days. A measure 
completed every day would eliminate some of the problems which 
result from retrospective recall, and may prove more sensitive to 
any cyclical patterns which exist.
Section 2.7.10. Mood/Event vs Mood/Cycle
The correlational analysis provides evidence of great individual 
differences between subjects in reporting of symptoms, as has been 
found in previous research (Altman et al 1941; loos 1969; Dan 
1980). Certain subjects showed high correlations between mood and 
cycle phase: for example, subject two had significant correlations 
between cycle phase and seven of the symptom clusters. In 
contrast, subject three had no significant correlations between 
mood and cycle phase.
There were eight significant positive correlations between water 
retention and cycle phase, which agrees with previous studies that 
report premenstrual increases in water retention. As performance 
changes are not found in this study, despite increases in water 
retention, there seems to be no evidence to suggest that water 
retention will affect behaviour in any significant way. This 
confirms earlier reports (Hutt 1980; Sommer 1983) of no 
relationship between performance and symptom reports in the 
menstrual cycle.
The correlations between mood and event were less than had been 
predicted. Only 17 significant correlations were calculated, which 
is less than the 21 one would expect at the 5% chance level. 
However, the index of daily life event was not as robust as it 
could have been, as it only allowed subjects the opportunity to 
retrospectively report the events of the previous four days. A 
daily measure would provide a more adequate representation of 
daily life events which are affecting mood.
One reason for the relatively small size of the weighted means 
from the correlations between mood and cycle, is that the number 
of positive and negative correlations between mood symptoms and
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cycle, was split evenly between subjects. Pain, behaviour change, 
concentration and autonomic reaction, all had five positive
correlations with cycle and five negative correlations; behaviour 
change had six positive and four negative correlations; arousal 
had four positive and six negative correlations; control had seven 
positive and three negative correlations. The only consistent 
factor was water retention, which had eight positive correlations. 
This could be because some subjects are reporting more symptoms 
premenstrually, and some reporting more symptoms menstrually. 
There is also a difficulty in carrying out correlational analysis 
on cyclical data, as day one is adjacent to day 28 (or day 100 in 
percentile data), yet is treated as a cut off point in the
analysis. If changes are abrupt following onset of bleeding, as 
has been previously suggested (Halbreich et al 1982) this will not 
be a problem. However, if any change is gradual, or occurs on day 
2, or day 26, this will be difficult to detect in this type of 
analysis.
The z transfromations of the correlations between daily life 
event and mood symptom confirm the hypothesis that mood would be 
more related to event than to cycle phase. As negative events are 
significantly correlated with symptom reporting, there would seem 
to be some evidence for suggesting that events are involved in 
determining mood to a greater extent than cycle phase. This is in 
agreement with previous research which found that life stress was 
a better indicator of mood than menstrual cycle phase (Siegal et 
al 1979; Vilcoxen et al 1976; Rossi & Rossi 1977).
However, as this is correlational data, it Is impossible to
determine causal patterns. Whilst we could suggest that increases 
in negative symptom reporting are due to negative daily life 
events, and increases in positive symptom reporting due to
positive daily life events, this will remain speculation. As there 
is little opportunity for expressing positive events on the MDQ it 
is difficult to make any conclusions regarding positive 
experiences. It is possible that the perception of daily life 
events varies with mood, and that both are affected by some third
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factor. It is possible that subjects recall more negative events 
when they are experiencing increases in negative symptoms, and 
recall more positive events when experiencing increases in 
positive symptoms. As the daily life event measure was 
retrospective, being recorded every four days, it is possible that 
subjects were selective in their remembrances, because of the 
effect of mood. A more accurate, recording of daily life events 
may produce different results.
The data on performance and mood are in agreement on several 
points. Firstly, there are great individual differences between 
subjects, making generalisations difficult. There does not seem to 
be any cyclical variation in performance or mood, with the 
exception of water retention and word processing. Whether these 
two findings are chance, requires further investigation.
Section 2.8. Conclusion
The use of more than one index of state has not produced a 
consistant picture of state change during the cycle, as there was 
no consistent relationship between state and cycle phase, or 
between the different indices used in this study. Although this 
does confirm the findings of previous research that measures of 
'arousal* do not covary together, it is not constructive in the 
attempt to compile a map of menstrual cycle fluctuations in state. 
BSPL was not consistently related to performance or mood, or the 
other indices of state, in any significant way, and therefore did 
not merit further investigation in this study, as discussed above. 
Heart rate did show some relationship with mood and performance, 
and seemed to be measuring a similar aspect of state as self- 
reported stress, as there was a positive relationship between the 
two, and similar patterns between H.R., stress and mood and 
performance. However, it would seem that it is the perception of 
state that is important, as it is self-reported stress that is 
significantly related to performance, and self-reported arousal 
which increases premenstrually. As there was also a significant
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inverse relationship between the two, it would suggest that they 
are an important index of state in these women. It is perception 
of state change which may determine whether women view 
menstruation as a stressor, as the cognitive appraisal of stress 
is important in determining adaptation (Selye 1956). In a further 
experiment, it would seem appropriate to use self reports as an 
index of state.
As menstruation did not seem to be acting as a stressor, in terms 
of causing performance change, it is possible that environmental 
stress, which is unrelated to the cycle, is the antecedent of 
any change in performance. As suggested by previous researchers, 
it is possible that stress may be experienced differently at 
different points in the cycle: the same environmental stress may
be experienced as more extreme in the premenstrual phase, as 
opposed to the intermenstrual. In order to test this assumption, 
some degree of environmental stress could be induced, and one 
could measure the effects on performance and self-reported state 
at different cycle phases. It is possible that environmental 
stress is having a differential effect on state change during
performance at different cycle phases. Subjects may be exerting 
more effort in the premenstrual phase, to cope with expected
performance deficits, and this may be reflected in increased 
stress and arousal following performance, but no overall 
performance change. The use of an environmental stressor may
result in more inappropriate responses, reflected in increases in 
self-reported stress, due to the addition of two stressors, 
menstruation and environmental, if menstruation is acting as a 
stressor.
The high individual differences, in both the performance and mood 
data, suggest that it may be useful to divide subjects into 
distinctive groups of women who perceive themselves as
premenstrual syndrome sufferers, and those who don't. There may be 
differences in the performance, state and mood change over the 
cycle between these two groups. PMS sufferers may make less
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appropriate responses to increases in demand than non-PMS 
sufferers. The results from the mood questionnaires suggest that 
there is little cyclical mood change when measured daily, yet 
there are retrospective reports of increases in negative affect 
premenstrually. It would be useful to analyse the differences 
between PMS sufferers and non-sufferers on mood change, with the 
expectation that sufferers would report greater increases in 
negative affect premenstrually than non-sufferers.
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Section 3.1. Introduction
There is a paucity of research investigating the effects of 
environmental or experimental stress during the menstual cycle 
(Dickson 1984), however, some conclusions can be made which 
suggest the need for further research in this area. There is 
evidence that stress reactivity varies throughout the cycle 
(Marinari et al 1976; Ladisch 1975; Hastrup and Light 1984). 
However, conflicting evidence has been presented, suggesting that 
there is no menstrual cycle variability in reactions or responses 
to stress (Patkai et al 1974; Abplanalp et al 1977; Plante & 
Denney 1984). A possible explanation for these apparant anomalies 
is that individual differences, such as personality, expectations, 
and attitude are having a differential effect on the subjects. 
There is evidence that more neurotic subjects exert fewer coping 
skills (Lazarus 1976) and therefore experience a greater stress 
reaction. There is evidence, previously discussed, that 
Premenstrual syndrome sufferers may score more highly on neurotic 
personality inventories than non-sufferers (Marini & Fee 1983; 
Backstrom & Hammarback 1986). There is also some evidence that 
PMS sufferers are more 'A' typed in personality (Marini & Fee 
1983) and as such they may experience stress as more control 
threatening (Glass 1977). It has been suggested that A typed 
personalities may be more reactive and susceptible to stressors 
which are caused by loss of control (Cohen 1980). However, 
Mathews and Carra (1982) reported that Type 'A' women actually 
under-report menstrual symptoms, which would seem to present some 
contradiction. There is evidence that 'A' typed individuals show 
greater reactivity to stress, in terms of greater elevations in 
heart rate and blood pressure (Dembroski et al 1977; Dembroski et
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al 1978; van Schijndel et al 1984) and greater increases in plasma 
catecholamines (Glass et al 1980; Contrada et al 1982). As 
Premenstrual syndrome sufferers may perceive themselves as less 
able to cope with physiological changes (Sampson 1979) they may be 
less likely to exert effective coping strategies. Ineffective 
coping, in itself, has been identified as a major source of 
stress. It is likely that by exerting compensatory effort to cope 
with external stressors, internal feelings of annoyance, tension, 
and other stress ’symptoms' will be increased (Shultz & Schonpflug 
1982). Thus, subjects could cope with the effects of increased 
environmental stress on performance by exerting increased effort, 
but at the cost of increasing internal tension. The use of a mild 
environmental stressor would allow measures of the effects of 
stress on state to be taken, in addition to an analysis of the 
differential effects of the stressor on performance during the 
menstrual cycle. As there were no consistent cyclical performance 
changes in the first study, it would seem sufficient to test 
subjects twice in one cycle: intermenstrually and premenstrually,
and test for any performance differences between PMS and Mon-PMS 
sufferers at the two cycle stages. By asking subjects how they 
expect their performance to be affected by the menstrual cycle, it 
should be possible to see whether expectations are reflected in 
actual performance change.
Evidence from previous research (Siegal et al 1979; Vilcoxen et 
al 1976), and the from first experiment, suggests that menstrual 
and premenstrual distress are related to undesirable events. There 
is also evidence that increases in life stress are associated 
with increases in menstrual cycle complaints (Uno 1973; Koeske 
1977). As the cognitive appraisal of a stressor is of great 
importance in the determination of adequate coping mechanisms 
(Lazarus 1978), it would seem important to allow subjects to 
subjectively evaluate life events and stressors, in their own 
terms, rather than imposing predetermined categories of what is a 
stressor, decided by the experimenter. A daily record of positive 
and negative events, as perceived by each subject, may show more
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association with mood change than cycle phase. As the MDQ has been 
criticised for being biased in a negative direction (Asso 1986) it 
would seem important to give subjects more opportunity to report 
positive moods and feelings. The addition of a ninth factor of 
positive affect, would give subjects the opportunity to report 
more positive mood change over the cycle, than is available in 
the 'arousal' factor, as well as allowing a more accurate 
comparison of cycle and event correlations with positive, as well 
as negative, factors. There are reports of increases in positive 
moods in the follicular phase (Saunders et al 1984), theovulatory 
phase (Little and Zahn 1974) and the premenstrual phase (May 1976) 
of the cycle, but whether these reports are due to daily life 
events or menstrual cycle fluctuation is not clear.
The discrepancies between daily and retrospective questionnaires, 
suggesting that attitudes and stereotypes are affecting symptom 
reporting, may be more exaggerated in a population of PMS 
sufferers, as premenstrual symptoms may be perceived as more 
extreme within this population. To avoid the problem of women 
reporting their worst cycle on a retrospective questionnaire, 
subjects could again complete the questionnaire at the end of 
testing, having already completed daily questionnaires for the 
cycle in question.
The question of how to define a 'Pre-menstrual Syndrome' sufferer 
is a methodological problem which has not been resolved, and until 
an agreed definition of the syndrome can be reached (if a syndrome 
does in fact exist), the problem will remain. The lack of 
agreement between researchers concerning the definition of the 
syndrome, and the criterion which must be met for women to be 
included in studies as 'sufferers', means that there are 
inconsistencies in the published results (Backstrom & Hammerback 
1986). There are general problems involved in classification and 
diagnosis of syndromes, with reliability between different 
psychiatrists being less than 50% (Zubin 1967). As a syndrome is a 
usually defined as a group of symptoms which cluster together.
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with a statistical association between them, the validity of 
defining premenstrual symptoms as being part of a syndrome may be 
questioned, as there are over 150 different symptoms associated 
with it (Moos 1969a). This difference in diagnostic criteria 
between researchers may account for the great disagreements in 
estimates of prevalance of PMS in the population: with estimates 
of women affected varying from 5% to 95% It has also been reported 
(van den Akker 1985) that a high percentage of women referred from 
a PMS clinic, and thus seemingly dianosed as PMS sufferers, do not 
exhibit severe cyclical symptoms. A majority of researchers agree 
that PMS should be defined as a cyclical pattern of symptoms, with 
onset during the last 3-5 days of the cycle, and relief following 
menses, found in women with no history of psychiatric disorder 
(Dennerstein et al 1982). Given the problems of reliability 
between professionals making diagnoses, which may even be 
exacerbated in the case of the premenstrual syndrome, as there are 
so many possible symptoms involved, it seemed appropriate to use 
self diagnosis of sufferers in this study. This allows a group of 
'PMS* women who are not taking medication to be studied, which 
makes comparisons with a non-PMS group more reliable. If a group 
of women from a PMS clinic were used, they would almost all be 
taking medication for their symptoms. There is also a growing body 
of research (Wilkinson 1986; Micolson 1986) arguing that women's 
own reports are as valid as more traditional 'hard' data, and 
should be studied and evaluated in their own right.
There are obvious problems in this method of 
distinguishing sufferers, as each woman's definition of PMS may 
differ, and thus the reliability may still be low. There may also 
be heavy bias in self-selection, with no 'objective' evidence of 
premenstrual symptoms. This raises questions of whether women's 
own reports of feelings and symptoms are as valid as more 
objective reports. Thus, it was felt that provided each woman 
percieved herself as suffering from a number of negative symptoms, 
which were included in those noted by previous researchers as 
being part of a general pattern of premenstrual complaints (Moos 
1977), with onset during the last 3-5 days of the cycle, and
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relief folowing menses, she could be included in the PMS group. As 
many women may experience cyclical symptoms, yet not define
themselves as PMS sufferers, it was this evaluation of symptoms 
which was felt to be important. As the perception of stress is of 
interest in this study, it would seem appropriate to use women who 
are self-diagnosed PMS sufferers as subjects, providing they fit 
the aforementioned criteria, and feel that PMS has a noticeable 
affect on their lives. It is possible that women who define
themselves as PMS sufferers may evaluate menstruation as being 
more stressful than non-sufferers, as they are anticipating 
negative symptoms, and thus anticipating a stressor.
An investigation of the effects of the contraceptive pill on
performance, mood and state change during the cycle may also be 
useful, as the existing literature is so inconclusive. There is 
evidence that women taking the contraceptive pill show no cyclical 
performance changes, in contrast to normally cycling women (Paige
1971; Tedford et al 1977; Silbergeld et al 1971; Diamond et al
1972). There are suggestions that pill subjects show less stress 
reactivity (Marinari et al 1976) and no cyclical variations in
arousal during the cycle (Bell et al 1975; Doty et al 1981; Wong 
& Tong 1974; Friedman & Meares 1979). However, there are also 
reports of no differences between pill and non-pill subjects 
(Baisden & Gibson 1975; Doty 1975; Stultz 1971). By studying both 
pill and non-pill subjects in this second experiment, some of 
these anomolies may be clarified.
The Hypotheses of this second experiment were:
1. To examine the relationship between self-reported stress and 
self-reported arousal, hypothesising that a negative correlation 
would be found. Also to examine state change over the testing 
session.
2. To examine state change over the cycle, both within and between 
groups. Following the first experiment, self-reported arousal was
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expected to be higher premenstrually than intermenstrually for all 
subjects. No change over the cycle was expected for self-rported 
stress.
3. To examine the differences between a group of self-diagnosed 
PMS sufferers and a control group of non-sufferers on changes in 
state, performance and mood change over the cycle. Each group was 
partitioned into pill and non-pill subjects, to test for the 
effects of the contraceptive pill on the aforementioned measures. 
Subjects were also divided in terms of their predicted 
performance change over the cycle, into subjects who expect no 
change, or an increase, or a decrease in performance in the 
premenstrual phase. Subjects were also split between an 
experimental stress condition or a control condition.
4. To examine changes in self-reported state during the cycle. 
State was measured prior to and after testing, and an index of 
state change over each session obtained.
a. It was hypothesised that all subjects in the experimental 
stress condition would show greater increases in self-reported 
stress and arousal following testing than subjects in the control 
condition.
b. PMS subjects in the stress condition were expected to show 
greater increases in self-reported stress and arousal following 
testing, than non-PMS subjects in the stress condition.
It was also expected that there would be greater increases in 
self-reported stress and arousal following the stressor 
premenstrually than intermenstrually within PMS subjects, compared 
with no difference over the cycle in non-PMS subjects in the 
stress condition.
c. PMS subjects were expected to report higher stress and arousal 
than non-PMS subjects premenstrually but no difference was 
expected between the groups intermenstrually. PMS subjects were 
expected to report higher stress premenstrually than 
intermenstrually, both before and after testing; no difference 
over the cycle was expected with non-PMS subjects.
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5. To examine the relationship between state and performance, and 
following experiment one, hypothesising that self-reported stress 
would show a more consistent relationship with performance than 
self-reported arousal. Arousal was expected to facilitate 
performance, and stress to debilitate performance,
6. To examine the difference between the subject groups on 
performance.
a. It was hypothesised that PMS sufferers would show a greater 
difference between intermenstrual and premenstrual performance* 
than non-sufferers, with premenstrual performance being worse than 
intermenstrual performance.
b. It was expected that a finding of no performance change over 
the cycle, would be reflected in increases in self-reported 
arousal, due to the increased effort being exerted.
c. Subjects in the stress condition were expected to show 
differences in performance from those in the non-stress condition, 
with some aspects of performance improving and some declining as a 
result of the stressor. As the stressor was expected to increase 
anxiety, following Hockey (1983), alertness and selectivity were 
expected to improve following the stressor, speed would show no 
change, wheras accuracy and short term memory were expected to 
decrease. It was expected that stress would have a greater 
effect'on performance premenstrually for the PMS subject, with no 
cyclical difference for the non-PMS subjects.
d. It was expected that there would be no difference in 
performance change between subjects who expect a decrease 
premenstrually and those who don't.
7. To examine whether there are differences between subjects on 
'A* type personality, neuroticism and attitudes to menstruation. 
The hypothesis is that PMS sufferers would be more 'A' typed than 
non-sufferers, seeing menstruation as more control threatening; 
PMS sufferers would have more negative attitudes to menstruation 
than non-sufferers, and have higher neuroticism scores than non­
sufferers.
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8. To examine daily mood change over the cycle, using a modified 
version of the MDQ which includes a positive affect factor, 
between and within the groups of PMS and non-PMS subjects,
partitioned into pill and non-pill groups. It was hypothesised 
that there would be greater increases in negative mood symptone 
premenstrually in the PMS group than in the non-PMS group. Based 
on experiment one, no cyclical changes in mood were expected in 
the non-PMS group, with the exception of water retention, which 
was expected to increase in the premenstrual phase for all 
subjects.
9. To examine retrospective mood reporting between and within 
groups. Also, to examine the difference between daily and
retrospective mood reporting within and between groups. It was 
expected that there would be more negative symptom reporting over 
the whole cycle in the Pïfô group, with the highest level in the 
premenstrual phase. Discrepancies between daily and retrospective 
symptom reporting were expected, with more mood change reported on 
retrospective than on daily questionnaires. It was expected that 
there would be a greater discrepancy between daily and 
retrospective reporting in the PMS group than in the non-PMS 
group, due to the increases in negative symptom reporting with PMS 
subjects.
10. To examine the relationship between cycle phase and event,
both within and between subjects, hypothesising that there would
not be an effect of cycle on event reporting. It was expected that 
PMS subjects would report more negative events in the premenstrual 
phase, than in the intermenstrual phase.
11. To examine the association between mood and cycle, mood and 
daily life event, using data from two cycles. It was 
hypothesised that mood would be more related to daily life event 
than to cycle phase, with negative moods being associated with 
negative daily life events, and positive moods associated with 
positive daily life events. The difference between groups on the
- 145 -
difference between the relationship of mood with cycle and mood 
with event was tested. Also to examine the difference between
groups on the relationship between mood and cycle, mood and daily 
life event. It was hypothesised that there would be a greater 
association between mood and daily life events in non-PMS subjects 
than in PMS subjects, and a greater association between mood and 
cycle in PMS subjects than non-PMS subjects.
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Section 3.2.1.Design
30 subjects were tested twice during one cycle; once in the 
intermenstrual phase (defined as 12-15 days following day one of 
menstrual bleeding), and once in the premenstrual phase (defined 
as 2-3 days before menstruation). Each subject carried out one 
practice session, following the initial interview, for which the 
data were not analysed. There were 12 pill subjects, 18 non pill; 
16 subjects were self diagnosed PMS sufferers, 14 were non­
sufferers.
All subjects started testing in the intermenstrual phase, to allow 
data to be collected from the same cycle. Cycles were again 
standardised on a percentile basis. There were two conditions for 
testing, stress and non-stress, and subjects were divided equally 
between the two groups.
Figure g . number 
PMS/Pi11/Stress
of subjects in each group:
Pill
PMS
Stress
3
Non-PMS
Stress
3
Nonstress
3
Non-stress
3
Non-
Pill
Stress
5
Non stress 
5
Stress
4
Nonstress
4
At each testing session subjects initially filled in Cruickshank's 
self-report stress and arousal questionnaire. Then the stress 
group carried out an impossible block design puzzle, whilst being 
timed and observed by the experimenter. After five minutes, they
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moved to a computer where they carried out a modified version of 
the Stroop colour word test: the computer emitted a loud noise if 
the subjects failed to respond within a short time interval, or if 
an error was made. These tests were previously used on students, 
and established as mild stressors. Subjects then carried out the 
same performance tests used in the first experiment. Subjects in 
the non-stress control condition moved straight to the performance 
tests after having completed the questionnaire. Immediately after 
testing, all subjects completed a second questionnaire, to give a 
measure of state after testing. Each session lasted approximately 
35 minutes, and occurred at the same time of day for each subject.
Figure g. Order of testing.
Stress condition Ron-Stress Condition
1. Cruickshank Questionnaire 1. Cruickshank Questionnaire
2. Block design test
3. Stroop test
4. Performance tests
3 min.
3 min.
20 min. 2. Performance tests: 20 min.
5. Cruickshank Questionnaire 3. Cruickshank Questionnaire
Subjects completed modified versions of the dally MDQ for two 
cycles, starting from the practice session. An additional factor, 
positive affect, was added to Moos's original eight, to allow more 
precise monitoring of positive moods during the cycle. Daily life 
events were recorded on the same questionnaire. Subjects were 
instructed at the preliminary interview to record any event if the 
day which was good or bad, no matter how trivial. The daily 
questionnaires were posted back to the experimenter every four 
days, in pre-addressed envelopes, to prevent subjects from filling 
in a whole batch retrospectively. There were two versions of the 
questionnaire, each in different order, to avoid predictable 
responding (Abraham 1985). The analysis examined the relationship 
between mood and cycle, mood and life event, using correlational 
analysis and repeated measures analysis of variance. Subjects also 
completed a retrospective questionnaire at the end of testing, to
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enable a comparison to be carried out between daily and 
retrospective recording of mood. Subjects also completed an EPI, a 
Framingham questionnaire which measured A/B personality type 
(Haynes et al 1978a), and a menstrual attitude questionnaire 
(Brookes-Gunn & Ruble 1980). At the end of testing subjects were 
asked, by questionnaire, how they would predict their performance 
would change over the cycle.
Data were examined for between group differences in: performance 
over the cycle; the relationship between state prior to testing 
and performance, and the relationship between state following 
testing and performance. The change in state over the testing 
session was also examined, both between and within subjects. The 
relationship between personality and performance was examined. 
PMS/non-PMS differences were examined, as were pill/non-pill 
differences, in performance, personality, mood and state. The 
differential effect of stress on performance between the different 
groups of subjects was examined.
Section 3.2.2. Subjecte
Thirty subjects were used, aged between 22 and 40, (mean age 29), 
and from various different occupations, ranging from housewife or 
secretary to marketing executive or interior designer. 12 of the 
subjects were taking the contraceptive pill, all using the
combination pill. The remaining eighteen subjects were using 
barrier methods of contraception, either the sheath or the cap. 
All subjects had been using the same form of contraception for at 
least three months preceding testing.
Sixteen subjects were self-diagnosed Premenstrual syndrome 
sufferers. Two of these subjects were referred from a PMS clinic
at St Thomas's hospital. The remaining 14 answered an advertisment
asking for PMS sufferers to take part in a study of mood and 
symptoms. The other fourteen of the subjects were used as a
control group, as they reported no menstrual or premenstrual 
problems. These subjects were recruited through two adult 
education classes which the experimenter was involved with. The
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subjects were informed that the purpose of the study was to 
examine mood and performance change over two months.
Each woman reported regular cycles, no serious medical or 
gynaecological problems, or regular prescription of medicine. 
Twenty of the subjects were nulliparous, of the remaining eight, 
four PMS and four non-PMS subjects had had one or two children. 
Twenty eight of the subjects were Caucasian, two were of African 
descent (one PMS, one Mon-PMS, both on the pill).
Section 3.3, Apparatus
Sect1on 3.3.1.Stressors
Three stressors were employed: an impossible task-the block desin 
test; the Stroop colour word test and experimenter presence.
The block design test was designed to test IQ, and consisted of a 
series of square or oblong blocks of wood, in a base, which had to 
be moved around into a designated pattern without picking up any 
of the pieces. There were five different versions of the test, in 
increasing degrees of of difficulty. A standard second timer with 
a loud tick was also used. It had been established in a pilot 
study using students that the test was impossible to complete in 
the time allocated (3 minutes).
The Stroop colour word test has been previously established as a 
stressor (Aberger 1982; Jorgensen 1979; Shapiro 1961; Plante & 
Denney 1964) and consists of a series of words ie Red, Blue, 
Green, in the wrong colour, ie red would be blue, or green would 
be yellow. Subjects were required to press a key corresponding to 
the colour of the word on the screen, ignoring the semantic 
meaning of the word. The response key was the first letter of the 
colour presented. For example, the word red, presented in the 
colour blue, would require subjects to press the ' B' key. The test 
was programmed on a BBC micro computer, which allowed for 
variability in the time subjects were allowed to respond. 
Incorrect responses, or delay in response, resulted in a loud 
buzzer being sounded, accompanied by an "ERROR ERROR" message on 
the screen. Subjects were allowed a shorter time interval for
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response on the second session, 1 second as opposed to 2, to 
account for any practice effects.
The stress manipulations were tested on twenty students (10 male, 
10 female), in a pilot study. Each student was asked to rate their 
feelings prior to testing, using subjective appraisals (ie; how do 
you feel at the moment). Most common responses were: relaxed,
tired, happy, at ease. Then the block design test, followed by the 
stroop colour word test, was carried out; after which students 
rated their feelings again. It was found that following the 
testing, students reported feelings of anxiety, tension and 
restlessness. Sixteen of the students rated the testing as 
moderately or highly stressful; four rated it as non-stressful. 
The conclusion from this pilot was that the stress manipuation was 
effective as a stressor.
Section 3.3.2. Performance tests
The performance tests were identical to those used in the first 
experiment.
Section 3.3.3.Moos Menstrual Distress Questionnaire
The standardised version of the MDQ, used in the first experiment, 
was modified to include five positive items, randomly distributed 
throughout the questionnaire. This resulted in nine symptom 
clusters, the original eight and a ninth, positive affect. The 
items for this factor were: cheerful, sexually aroused, happy,
friendly, loving, relaxed and alert. The items were devised by 
asking 20 independant raters (students) to nominate seven words or 
phrases which would be part of a 'positive affect' scale. The 
raters were informed that it was to be part of an existing scale, 
but not told that it was a menstrual cycle questionnaire. The 
seven factors used were those most frequently mentioned. Examples 
of words which were rejected were: radiant, bubbly and high.
A principal components factor analysis was carried out to examine 
whether the positive affect cluster operated as an independant 
scale. As only 30 subjects contributed, this provides a guide
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rather than a final statement on this issue. Nevertheless, the 
results (see appendix) supported those of Van den Akker (1985), 
suggesting that the nine symptom clusters were not separating into 
identifiable clusters. The positive affect items tended to load 
positively on factor two, as did the arousal items. Other items 
loaded negatively on this factor. A correlation matrix was 
calculated for each of the symptom clusters, showing that the 
total scores for positive affect and arousal were highly 
positively correlated (0.653), as well as being negatively 
correlated with the other symptom clusters (see appendix). This 
suggested that the positive affect cluster may not be identifiably 
different from the arousal scale. However, it would still seem 
appropriate to use a positive affect scale in menstrual 
questionnaires, to provide a more balanced range of response 
possibilities. As the analysis suggested that positive affect was 
not an entirely independent scale, more research is necessary to 
devise an independent and valid positive cluster. However, as this 
factor analysis also suggested that Moo's eight symptom clusters 
were not entirely independent, future research may produce 
entirely different mood clusters.
The response items ranged from 1-4, following Clare (1979), in 
contrast to the standard MDQ, used in the first experiment which 
ranged from 1-6. This was because subjects responses in the first 
experiment tended to be at either extreme of the scale, and many 
subjects complained that having six possible choices for scoring 
made completion of the questionnaires in a thoughtful way 
difficult. There were two versions of the questionnaire, each with 
different ordering of questions, to avoid practised responses, 
randomly distributed throughout the two cycles.
Section 3.3.4. Dally life Events Questionnaire
This daily questionnaire was appended to the daily Moos, and gave 
subjects the opportunity to report any positive, negative or 
neutral events which had occurred. Subjects were encouraged at the
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initial interview to report any daily event, no matter how 
trivial. The questionnaire was scored from 2 to -2, with a score 
of 2 indicating a very positive event, and a score of -2 
indicating a negative event.
In order to test the reliability and validity of the daily life 
events questionnaire, a number of procedures were carried out. 
Test-retest reliability was measured by administering the
questionnaire to 25 students before and after a class, with a two 
hour interval. They were requested to complete the questionnaire 
as quickly as possible, and on the second occasion not to try to 
remember their first answers. The questionnaires were scored by 
two independant scorerers, and Pearson's correlation coefficient 
was carried out to test the relationship between the first and
second questionnaire, for each scorer. The results were highly 
significant for each scorer: r=0.948; p<0.001 and r=0.9744;
p<0.001. This suggests that the questionnaire is reliably 
measuring the events of the day for each subject, and not 
significantly affected by the mood of the subjects at the time of 
completion. There is some problem in this method of testing 
reliabity, as subjects may be remembering the response to the 
first questionnaire when completing the second. However, the level 
of significance suggests that the questionnaire is fairly 
reliable. As this questionnaire was a measure of subjectctive 
evaluation of daily events, using an open ended format, it was not 
possible to compare it with an established life events inventory. 
It is not comparable to a standard life events questionnaire as it 
measures small, often trivial daily events, rather than 
established 'life events' (such as divorce, death of- a friend, 
moving house). The reliability of the scoring system was tested by 
carrying out Pearson's correlation coefficient to compare the 
results of both scorers on questionnaire one (r=0.9722; p<0.001) 
and on questionnaire 2 (r=0.96645; p<0.001). The highly
significant results suggest that there is high inter-rater
reliability.
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Section 3.3.5. E.P.I.
Eysenck's personality inventory, (Eysenck & Eysenck 1969) consists 
of ninety items, making up the personality dimensions of 
extroversion, neuroticism and a lie score.
Section 3.3.6. Framingham Questionnaire
A modified version of the Framingham questionnaire .(Haynes et al 
1978a; 1978b) for measuring type A behaviour was used. This
modified version consisted only of the subscale which related to 
type 'A' behaviour, leaving out the other subscales which were 
irrelevant to this study. The Framingham questionnaire has been 
shown in longitudinal studies to be a fairly good predictor of 
some types of problems in later life. The questionnaire was scored 
by scoring 3 for 'very well', 2 for fairly well, 1 for 'somewhat' 
and 0 for 'not at all'. The yes/no responses were scored by 1 for 
yes, and 0 for 'no'. Thus the maximum score was 20, and the 
minimum score 0.
Section 3.3.7. Menstrual attitude questionnaire
A 35 item questionnaire developed by Brookes-Gunn and Ruble 
(1980), with five factors: menstruation as a natural event;
menstruation as a debilitating event; menstruation as a 
predictable event; menstruation as a bothersome event; denial of 
any effects of menstruation. Subjects rated the questionnaire on a 
seven point scale ranging from strongly agree to somewhat agree. 
The questionnaires were scored by allocating a score of 6 to the 
'strongly agree', down to 1 for 'strongly disagree'. A score of 0 
was allocated to 'undecided'. Each factor was divided by the 
number of items in each factor, minus the number of 'undecided' 
responses, to arrive at one score.
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Section 3.3.8. Performance prediction
Subjects were given a short questionnaire at the completion of 
testing to allow an analysis of their prediction of performance 
change to be caried out. The questionnaire stated: How do you
think you performance changes during the menstrual cycle:
Choose one of the following:
1. There is no change in performance over the cycle.
2. There is an improvement in performance
premenstrually/midcycle/during menstruation (delete).
3. There is a decrease in performance in performance 
premenstrually/midcycle/during menstruation (delete).
Section 3.4. Procedure
Subjects met the experimenter for an initial interview, which 
lasted for approximately lié hours. A summary of each subject's 
previous health and illness history was collected, to ensure that 
there were no medical problems. Each woman was asked about her 
menstrual cycle history, if there were any problems or 
difficulties menstrually or premenstrually, and whether she 
perceived herself as a sufferer of premenstrual tension. Each 
woman's explanation of PMS was collected, to ensure that there was 
some association between the symptoms reported verbally and those 
symptoms generally accepted as being part of a premenstrual 
syndrome. Subjects were allocated to the PMS group if they stated 
that premenstrual symptoms affected their lives in some noticeable 
way, and that they often made changes to their normal routine to 
cope with the symptoms. Each woman was informed that she would be 
required to complete daily mood and life event records for two 
cycles, returning them to the experimenter every four days in a 
prepaid envelope. An extensive explanation of how to complete each 
questionnaire was given, with emphasis on the importance of any 
daily event which occurs which may have some bearing on mood. 
Subjects were encouraged to report any event, no matter how 
trivial, in the strictest of confidence. Subjects were instructed
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not to eat, smoke, drink alcohol or caffiene, or to take any
exercise, for two hours prior to testing.
The purpose of the study was explained as an investigation of 
women's mood and performance, with the exact nature of the 
hypothesis being explained at the completion of testing. Each 
woman completed three testing sessions, one following the 
preliminary interview, one intermenstrually and one 
premenstrually. The data collected at the initial session were not 
used, as it was a practice session. By having one trial session, 
the carry over effects from one session to another would be
minimised. Each subject completed both inter and pre-menstrual
sessions in the same cycle to allow adequate comparison of phase. 
As each cycle may be different from the last in terms of
experience, it was essential to test within the same cycle. 
Subjects began testing in the first complete cycle following the 
initial interview; mood questionnaires were completed for each day 
following the initial interview, for a maximum of seventy days.
Each test session began with subjects completing 
Cruickshank's stress/arousal questionnaire. The non-stress 
subjects then carried out the four computerised performance tests, 
then completed a second version of the stress/arousal 
questionnaire. The stress subjects carried out the block design 
test and the Stroop test following completion of the first 
Stress/arousal questionnaire, before carrying out the performance 
tests.
After the third testing session in the premenstrual phase, 
subjects were given an EPI, a Framingham questionnaire, and a 
retrospective MDQ, form A, to complete. They also answered a 
question which asked for predictions regarding expected 
performance change during the menstrual cycle. Subjects were then 
debriefed, as they were given an explanation of the exact 
hypothesis of the experiment, and any questions were answered.
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Section 3.5. Results
In addition to the main effectsof PMS, pill, stress and
prediction of performance change (perfp.), interactions of 
stress X pill, stress x PMS, PMS x Pill, and stress x pill x PMS 
were tested for. As there were no significant interaction
effects which were not reflected in the main between group 
effects, only the main effects will be reported below, in the 
interests of brevity.
Section 3.5.1. Relationship between measures of state
Table 11a shows the results of Pearson's correlation coefficient 
examining the relationship between self-reported stress and 
arousal, for all subjects together. There was one meaningful
significant correlation: Arousal4 (Arousal after testing
intermenstrually) was significantly negatively correlated with 
Stress4 (stress after testing intermenstrually) (r=-.4452;
p<o.oo7). this correlation was in the predicted direction. None 
of the other correlations between measures of stress and 
arousal, taken at the same time, were significant. There was an 
equal number of positive and negative correlations overall, 
which was contrary to the predictions of hypothesis 1.
Table lib shows the results of a partial correlation 
coefficient, partialling out the effects of PMS; 11c patialling
out the effects of pill and lid partialling out the effects of
stress. Analysis of variance, using phase as a within subject 
factor, examining the difference between premenstrual and
intermenstrual state. Table 11c shows the results of analysis of 
varience examining the difference between the different subject 
groups on measures of state.
Section 3.5.2. Difference between groups on measures 
of state
Table 12a shows the means and standard deviations for self- 
reported stress and arousal across the cycle, for all subjects;
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table 12b for PMS vs non-PMS subjects; table 12c for Pill vs 
non-Pill subjects and table 12d for stress vs non-stress 
subjects. Due to unequal numbers in each category it was 
cumbersome to test for all factors simultaneously. Table 12e 
shows the results of analysis of variance, using phase as a 
within subject factor, examining the difference between 
premenstrual and intermenstrual state, for all subjects 
together. Table 12f shows the results of analysis of variance 
examining the difference between the subject groups on measures 
of state. In addition to the state measures taken before and 
after testing at the two cycle stages (Stressl-4, Arousal 1-4), 
state changes over the cycle were analysed, both before 
(Stressl-Stress3=STRDFl-3; Arousall-Arousal3=APDFl-3) and after 
testing (Stressl-Stress4=STRDFl-4; Arousall-Arousal4=ARDFl-4). 
State change over each session was also analysed (Stressl- 
Stress2=STRDFl-2, STRDF3-4; Arousall-Arousal2=ARDFl-2; Arousal3- 
Arousal4=ARDF3-4).
Self-reported arousal was significantly higher in the 
premenstrual phase for all subjects, both before (F=29.8818; 
p<0.001) and after (F=25.2960; p<0.001) testing (table 12e).
this confirmed hypothesis 2. . Self-reported stress was also 
higher in the premenstrual phase, both before (F=15.1086; 
p<0.0001) and after (F=25.2960; p<0.0001) testing. This is
contrary to the original hypothesis (2) which predicted no 
change over the cycle in self reported stress. There was no 
significant change in self reported arousal over the testing 
session, premenstrually or intermenstrually. Self-reported 
stress was significantly greater following testing than before 
testing intermenstrually (F=4.5136; p<0.045).
There was a near significant difference between the PMS and non- 
PMS subjects on the measure of change in arousal over the cycle, 
before testing (ARDFl-3 F=3.56; p<0.07 means:PMS 5.25; non-PMS 
2.71) and a significant difference after testing (ARDF2-4 
F=6.40; p<0.01 means:PMS 6.69; non-PMS 2.14). This suggests that 
the PMS subjects are showing a greater change in arousal over 
the cycle than the non-PMS subjects. This significant result is
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due to the fact that the intermenstrual arousal scores are lower 
in the PMS group than in the non-PMS group, suggesting that PMS 
subjects have a lower baseline.
There was no significant difference between subjects in the 
stress and non-stress condition in change in state over the 
testing session (STRDFl-2, STRDF3-4, ARDFl-2, ARDF3-4), contrary 
to the prediction of hypothesis 3a. However, subjects in the 
Stress condition were reporting significantly greater arousal 
than the non-Stress subjects after testing intermenstrually 
(F=5.88; p<0.02). There was a tendency for Stress subjects to
report greater stress and arousal than non-Stress subjects, both 
before and after testing, at all four testing sessions, but not 
significantly so. the non-Stress subjects showed a decrease in 
arousal after testing intermenstrually, wheras the Stress 
subjects showed a slight increase. this accounts for the 
significant between group difference on arousal4.
Contrary to hypothesis 3b. , there was no difference between PMS 
and non-PMS subjects in reactivity to the external Stressor at 
either cycle stage (PMS by Stress: STRDFl-2: F=0.036; p<0.825, 
STRDF3-4: F=0.394; p<0.537, ARDFl-2: F=0.749; p<0.396, ARDF3-4: 
F=0.59052; p<0.45 df=l,26).
There were no significant differences between the PMS and non- 
PMS groups on measures of self-reported stress or arousal, prior 
to or after testing, premenstrually or intermenstrually. This is 
contrary to the hypothesis (3c.) that PMS subjects would report 
greater stress premenstrually. The mean stress score after 
testing premenstrually for the PMS group was higher than for the 
non-PMS group (PMS: 49.13; non-PMS: 47.64) but not significantly 
so. There was also greater variation within the PMS group, as 
shown by the larger standard deviation (PMS: 13.78; non-PMS:
7.05).
There was no sifgnificant difference between pill and non-pill 
subjects on measures of state.
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Section 3.5.3. Relationship between state and 
performance
Self reported stress
Table 13 shows the results of Pearsons correlation coefficient, 
examining the relationship between self reported stress and 
performance. There were only four significant correlations 
overall, which is less than one would expect by chance. Three of 
the significant correlations were of self-reported stress 
premenstrually being correlated with performance 
intermenstrually (XPNEGL, XERRAV, XSLOPEl+3+5) and therefore are 
probably chance correlations. Stress4, after testing 
intermenstrually, was negatively correlated with XERRAV, average 
errors on the tracking task, (r=.3901; p<0.017) indicating less 
errors with increased stress. However, as this is the only 
correlation to show a meaningful significant result, it must be 
viewed with great caution.
Self reported Arousal
Table 14 shows the results of Pearsons Correlation Coefficient 
examining the relationship between self reported arousal and 
performance.
Arousal 2, arousal after testing premenstrually, was associated 
with improved performance on the synonyms task premenstrually. 
This was reflected in a significant correlation with hits and 
correct rejections on the physical word match of the synonyms 
task premenstrually (PHYHIT/CR: r=0.3841; p<0.018) with higher
arousal being associated with improved accuracy. There were 
also significant correlation between arousal 2 and physical 
positive latancy (PPOSL: r=0.3848; p<0.3245; p<0.04), physical
negative latancy (PNEGL: r=-0.3112; p<0.047) and semantic
negative latancy (SNEGL; r=-0.2964; p<0.056), indicating faster 
responses with increased arousal. There was an indication that 
increased arousal after testing intermenstrually was associated
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with improved semantic processing (SEMHIT/CR r=0.3279; p<0.038). 
However, as this was premenstrual performance and intermenstrual 
state, it is probably a chance result.
Arousal 3, prior to testing intermenstrually, was associated 
with less errors on the dot detection task (XERRAV: r=-0.4102; 
p<0.012) and less misses on the visual search task (r=-0.3251; 
p<0.04). Arousal 4, after testing r intermenstrually, was 
associated with more false alarma on the visual search task 
(r=0.3484; p<0.03).
Hypothesis 5, that performance would be more related to stress 
than to arousal, was not confirmed, as there were more 
significant correlations between performance and arousal than 
between performance and stress. However, there were very few 
significant correlations overall. There was some indication that 
performance was improving with increased arousal, but this was 
not a uniform effect for all aspects of performance.
Section 3.5.4. Difference between groups on cyclical 
performance change
Table 15 shows the results of Analysis of Variance measuring the 
difference between PMS and non-PMS, Pill and non Pill, Stress 
and non Stress groups on each performance task. For each aspect 
of performance there is a premenstrual measure, an 
intermenstrual measure and a measure of the difference between 
the two, which would indicate a possible cycle effect. Again, 
there were no significant results from the interactions of PMS X 
pill, PMS X Stress, or PMS X pill X Stress, so these are not 
reported.
There were differences between pill and non pill subjects on the 
dot detection task (MSX;f=23.32; p<0.00) with pill subjects
making significantly more misses premenstrually (mean scores: 
pill 1.91; non pill 0.47). This was reflected in the significant 
difference between premenstrual and intermenstrual misses scores 
(MSXDF:f=4.62; p<0.042), with pill subjects showing a greater
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difference between premenstrual and intermenstrual scores ( mean 
1.92) than non pill subjects (mean 0.93). There was a 
significant difference between pill subjects on False alarms on 
the visual search task (FAl-5: f=5.48; p<0.27; mean scores Pill: 
43, Non-Pill: -0.25). In the absence of any further significant 
differnces between pill and no pill subjects on performance, it 
would seem that these three are probably chance results.
There was no significant difference between PMS and non-PMS 
subjects on change in performance over the cycle, contrary to 
hypothesis 6a. . There was no significant Stress X PMS 
interaction, suggesting that PMS subjects were not more affected 
by stress than non-PMS subjects, contrary to hypothesis 6c. .
PMS subjects were slower than non PMS subjects at responding to 
the semantic word match on the synonyms task intermenstrually, 
with both positive (XSPOSL: f=6.82; p<0.021, mean scores: PMS
249.81 non PMS 191.29) and negative (XSNEGL: f=4.47; p<0.047, 
mean scores PMS 221.88 non PMS 199.14) word matches. There was 
no difference between the groups' performance on the synonyns 
task premenstrually. PMS subjects were slower than non PMS 
subjects at dot detection in the premenstrual phase (DOTLAT: 
f=5.29; p<0.03 mean scores: PMS 456.5; non PMS 332.43).
There was only one significant difference between 
the stress and non-stress subjects: subjects in the non stress 
condition made more hits and correct rejections on the physical 
word match of the synonyms task (XPHYHIT/CR: f=4.50; p<0.04 mean 
scores: stress 23, non stress 23.8).
Twenty six subjects predicted that their performance 
would decrease during the premenstrual phase of the cycle, four 
predicted an improvement. The four subjects who predicted a 
performance increase were 2 non-PMS and 2 PMS subjects; 3 pill 
and one non-pill subject (the latter a non-PMS subject). This 
suggests that this further division of subjects has an equal 
representation of PMS and non-PMS subjects, but may be 
contaminated by the fact that there are 3 pill subjects. The 
improvement prediction group were significantly better than the
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debilitation group at dot detection, in the intermenstrual 
phase of the cycle (XDG: f=5.29; p<0.03, mean scores improve
22.77; decrease 16.50). There was no significant difference 
between the groups in the premenstrual phase. The improvement 
group made significantly less hits and correct rejections on 
the physical word match of the synonyms task than the 
debilitation group, in the intermenstrual phase 
(XPHYHIT/CR:f=10.99; p<0.003 mean scores: improve 22, decrease
23.62). The improvement group were also significantly slower at 
identifying a physical match in the intermenstrual phase 
(XPPOSL: f=9.97; p<0.007 mean scores: increase 315.25, decrease 
113.46). The improvement subjects were slower at rejecting an 
incorrect physical match both premenstrually (PNEGL: f=4.93;
p<0.036 mean scores: improve 302.25, decrease 113.62) and
intermenstrually (XPNEGL: f=5.78; p<0.031 mean scores: improve
297.25, decrease 126.73). The improvement subjects were also 
slower at rejecting an incorrect semantic match in the 
intermenstrual phase (XSNEGL: f=7.60; p<0.015, mean scores:
improve 317.25, decrease 194.96). Although both groups were 
slower premenstrually than intermenstrually at identifying the 
physical word match, the improvement group show more change over 
the cycle (PPOSDF: f=5.03; p<0.028 mean scores improve -12.27,
decrease -137.25). It would seem that the subjects who predict 
an improvement in perfomance in the premenstrual phase of the 
cycle are performing at a worse level in the intermenstrual 
phase, than those who predict a premenstrual decrease. There is 
no evidence to suggest that the improvement subjects are 
performing better than the decrease subjects in the premenstrual 
phase, in fact the only significant difference suggests that the 
decrease subjects are performing better in the premenstrual 
phase.
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Section 3.5.5. Individual Differences
Table 16 shows the results of Analysis of varience examining the 
difference between PMS and Non-PMS subjects, Pill and Non-Pill 
subjects, on the personality variables of A/B personality type, 
the EPI, and the menstrual attitude questionnaire, PMS subjects 
scored significantly higher on the neuroticism scale of the EPI 
(f=9.567; p(0.004, mean scores: PMS 15.31, Non-PMS 11.79). PMS 
subjects scored significantly higher on the A/B personality 
scale <f=9.21; p<0.006, mean scores PMS 16.63, Non-PMS 12.93)
indicating a higher type A personality in PMS subjects. Subjects 
who predicted a performance decrease premenstrually scored 
higher on the bothersome aspect of the attitude scale <f=7.07; 
p<0.013, mean scores: decrease 3.32, improve 1.55) indicating
that those subjects who expect menstruation to have a 
debilitating effect on performance, find menstrualtion more 
bothersome.
Section 3.5.6. Daily MDQ Questionnaires
Table 17 shows the result of analysis of variance, carried out 
to test for differences in symptom reporting over the cycle on 
the daily MDQ, using cycle phase as the within subjects factor, 
and carrying out the two simple contrasts between phases, using 
the intermenstrual phase as the baseline. The analysis examined 
the differences between the two groups of pill/non-pill and 
PMS/non-PMS, giving a main group effect (for PMS or Pill), an 
interaction effect, and the difference between the groups on the 
two contrasts. In addition, a phase effect within groups on the 
overall cycle effect, and on the contrasts was obtained.
Table 18a contains the mean scores for all subjects, table 18b 
the mean scores for pill vs non-pill subjects, table 18c the 
mean scores for PMS vs non-PMS subjects. As there were no 
significant interactions with PMS or pill, the main group 
results only will be presented here.
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There was one significant difference between PMS and non-PMS on 
the mood symptoms: Control showed a significant Phase by PMS
interaction (f=3.90554; p<0.32) with the second contrast (PM vs 
IM) being significant (f=6.50559; p<0.017). As the mean scores 
reveal (table 7), PMS subjects are reporting more control 
symptoms in the intermenstrual phase than in the premenstrual 
phase (IM: 32.13, PM:28.80), where as Non-PMS subjects are
reporting more control symptoms in the premenstrual than 
intermenstrual phase (IM: 26.5333, PM: 29.8667).
There were no significant differences between pill and non pill 
subjects on the individual symptom analyses.
There was a significant phases effect within groups on Pain 
(f=6.8244; p<.004) with the first contrast (M vs IM) being
significant (f=ll.58652; p<.002). Pain was significantly greater 
in the menstrual phase than in the intermenstrual phase, as 
indicated in the means table (table 9: M; 51.433; IM: 43.7667). 
There was no significant difference between the groups on pain 
reporting. There was a significant within group effect on 
autonomic reaction, on the first contrast (M vs IM; f=4.30760; 
p<.047), with the mean scores indicating that reporting of 
autonomic reaction was highest in the menstrual phase (M: 
23.9667 IM 21.7667).
There was a significant difference within groups on the second 
contrast (M vs IM) on reporting of concentration (f=4.38925; 
p<.045), with the mean scores illustrating that reporting of 
concentration difficulties was higher premenstrually than 
intermenstrually (IM: 55, PM: 60.6).
Vater Retention was significantly higher premenstrually, within 
groups, as indicated by the second contrast (V3; PM vs IM; 
f=5.07; p(.032: mean scores PM: 32.3, IM: 26.63).
There was a significant phase effect within groups for negative 
affect (f=3.20696; p<0.56) with the second contrast, of PM vs 
IM, being significant (f=6.51481; p<.016). Negative affect was 
significantly higher in the premenstrual phase of the cycle 
(mean scores: IM: 61.93, PM: 70.3333).
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It would seem that there are few differences between the groups 
on individual symptom clusters reporting throughout the cycle, 
however, there are differences within the groups. Reports of 
pain and autonomic reaction are greater in the menstrual phase, 
with reports of concentration, water retention and negative 
affect being greater in the premenstrual phase.
Section 3.5.7. Retrospective MDQ Questionnaires
Table 19a contains the results of repeated measures analysis of 
variance, carried out to examine the difference in symptom 
reporting on the retrospective MDQ, between the pill/non-pill 
and PMS/non-PMS groups, as well as within both groups.
There was one significant difference between PMS and non-PMS 
subjects: arousal showed a significant main PMS effect (f=4.19; 
p<0.05), with PMS subjects reporting higher arousal at all three 
stages (table 11). There was no significant difference between 
PMS groups on the other mood clusters.
There were two significant differences between pill and non-pill 
subjects. Concentration showed a significant phase by pill 
interaction effect (f=4.48; p<0.021) with the second contrast ( 
PM vs IM) being highly significant (f=9.022; p<0.006). Although 
both groups of subjects reported increases in concentration 
difficulties in the premenstrual phase, the pill subjects 
reported a greater increase (means: IM: 11.58, PM: 13.83) than
the non-pill subjects (IM: 9.722, PM: 16.833). There was a main 
pill effect for positive affect (f=5.97397; p<0.021), with pill 
subjects reporting more positive affect throughout the cycle.
There were many within group differences, indicating cyclical 
effects on mood within subjects. A general trend for all symptom 
clusters was for the PM vs Im contrast to be more significant 
than the M vs Im contrast, indicating higher mood cluster 
reporting in the premenstrual phase. A significant phase effect 
was recorded for pain (f=12.85873; p<0.0001), with both the M vs
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II (F=14.87958; p<0.001) and PM vs IM <f=23.51545; p<0.0001)
contrasts being highly significant, indicating that reports of 
pain increased in both the Premenstrual and menstrual phases, 
when compared to the intermenstrual phase, with a more 
significant increase in the premenstrual phase. There was a
significant phase effect for concentration <f=15,76447;
p<0.0001), with both the M vs IM (f=8.31331; p<0.007) contrast 
and the PM vs IM (f=32.237) contrast being significant. This 
suggests that reports of concentration difficulties are 
increased in both the premenstrual and intermenstrual phases, 
with premenstrual increases being greater.
There was a significant phase effect for behaviour change 
(f=16.5927; p<0.0001) with both the M vs IM (f=6.89659; p<0.014) 
contrast, and the PM vs IM contrast <f=25.61470; p<0.0001) being 
significant, again indicating higher reporting of behaviour
change in the premenstrual phase.
The PM vs IM contrast was significant for autonomic reaction 
(f=4.61747; p<0.040), indicating higher autonomic reaction in
the premenstrual phase, but as the first contrast was not 
significant, there was no difference between menstrual and
intermenstrual reporting of this cluster.
A significant phase effect was recorded for water retention 
(f=27.17443; p<0.0001) with both the M vs IM contrast (f=5.0344; 
p<0.033) and the PM vs IM contrast (f=58.897; p<0.0001) being 
significant. Vater retention was significantly greater in the 
premenstrual phase than in the menstrual phase.
There was a significant phase effect for negative affect 
(f=19.099; p<0.0001) with the second contrast of PM vs IM being 
highly significant (f=39.4865; p<0.0001), indicating greatly
increased negative affect in the premenstrual phase. There was 
also a significant phase effect for arousal (f=13.38313 ; 
p<0.0001) with both the M vs Im contrast (f=3.97319; p<0.056)
and the PM vs IM contrast being significant <f=24.61421; 
p<0.0001). This indicates that arousal was higher in the 
intermenstrual phase than in the other two phases, with the 
lowest values being recorded in the premenstrual phase.
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A significant phase effect was recorded for control (f=5.93274; 
p<0.007), with the second contrast of PM vs IM being significant 
<f=12.28953; p<0.002), indicating that control was higher in the 
premenstrual phase, than in the other two phases.
There was a significant phase effect for positive 
affect (f=6.93928; p(0.004) with the second contrast of PM vs IM 
being significant (f=12.73957; p<0.001) indicating that positive 
affect was higher in the intermenstrual phase than in the other 
two phases, with lowest positive affect reported in the 
premenstrual phase.
The general trend is for highest reporting of 
negative symptoms in the premenstrual phase (pain, 
concentration, behaviour change, autonomic reaction, water 
retention, negative affect) and lowest reporting of positive 
symptoms (arousal, positive affect).
There are many differences between the symptom reporting on the 
daily and retrospective mood questionnaires. There are no pill 
effects on the daily questionnaires, whereas pill efects were 
found on concentration and positive affect when tested 
retrospectively. The only PMS effect on the daily questionnaires 
was for control, whereas retrospectively the only effect was for 
arousal. Within groups, there was a clear pattern of increased 
negative symptom reporting in the premenstrual phase 
retrospectively, whereas on daily reports only water retention, 
concentration and negative affect were greatest premenstrually. 
The two positive mood clusters of positive affect and arousal 
did not show a significant cycle effect when tested daily, but 
were lowest in the premenstrual phase when tested 
retrospectively.
- 168 -
- 159 -
Table lia.
Relationship between stress and. arousal : Pearsons
Correlation Coefficient: All subjects. n=30. df=29
Arousal1 Arousal2 Arousal3 Arousal4
Stressl . 0743 -.0299 . 0945 -.1099
.348 . 438 ,310 .282
Stress2 .2094 -.0516 .0322 -.1945
. 133 .393 .433 . 151
Stress3 . 0927 .2876 -.2417 -.3106
.313 . 062 .099 . 047*
Stress4 . 1418 . 0789 -.2347 -.4452
.227 .339 . 106 . 007*
Table 11b.
Relationship between stress and arousal: Partial
Correlation Coefficient: PMS. df=27
Arousal1 Arousal2 Arousal3 Arousal4
Stressl .0738 .2110 . 0966 .1439 r
.352 .136 .304 .228 p
Stress2 -.0264 -.0601 .2695 .0692 r
.446 .378 .079 .361 p
Stress3 . 0890 . 0551 -.1839 -.2185 r
.323 .388 . 170 . 127 p
Stress4 -.1291 -.1825 -.2501 -.4429 r
.252 . 172 .095 .008* p
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Table 11c.
Relationship between stress and arousal: Partial
Correlation Coefficient: Pill. df=27
Arousal1 Arousal2 ArousalS Arousal4
Stressl .0075 .2143 . 1266 .2011 r
.354 . 132 .256 . 148 P
Stress2 -.0307 -.0520 .2914 .0842 r
.437 .394 . 063 .332 P
StressS . 0920 . 0311 -.2351 -.2238 r
.318 .436 . 110 . 122 P
Stress4 -.1178 -.2002 -.2995 -.4282 r
.271 . 149 .057 . 010* P
Table lid.
Relationship between stress and arousal: Partial
Correlation Coefficient: Stress. df=27
Arousal1 Arousal2 ArousalS Arousal4
Stressl . 0490 .1913 . 0705 . 1420 r
.400 . 160 .358 .231 P
Stress2 -.0666 -.0865 .2709 .0774 r
.366 .328 . 078 .348 P
StressS . 0620 -.0111 -.2914 -.2542 r
.375 .498 .062 . 092* P
Stress4 -.1625 -.2501 -.2753 -.4848 r
.200 .095 .022 . 004 P
Key: Stressl/Arousal1 prior to testing premenstrually
Stress2/Arousal2 after testing premenstrually
StressS/ArousalS prior to testing intermenstrually
Stress4/Arousal4 after testing intermenstrually
- 171 -
Means and standard deviations: Indices of state
Table 12a. All subjects
Total stress Total Arousal
X SD X SD
1 PM 43.67 7.73 19. 00 3.79
2 PM 48.43 9.98 19. 10 3.55
3 IM 41.00 8. 18 14.93 3.43
4 IM 45. 10 9.06 14.50 3.81
Table 12b PMS vs non-PMS subjects 
PMS
Stress Arousal
1 PM 43.37 11.54 18.93 4.28
2 PM 49.13 13.78 19.68 5.28
3 IM 43.06 11.07 13.68 3.96
4.IM 45.93 11.67 13.00 4.33
Mon-PMS
Stress
44.00 7.71
47.64 7.05
38.64 6.50
44.14 8.17
Arousal 
19.71 4.21
18.43 5.95
16.35 4.92
16.28 4.92
Table 12c Pill vs non-Pill subjects 
Mon-Pill
Stress Arousal
1 PM 44.09 7.60 20.54 4.11
2 PM 48.63 8.07 19.27 6.34
3 IM 39.81 7.57 15.45 5.22
4 IM 42.91 8.89 16.63 5.53
Pill
Stress 
43.42 11.03
48.31 12.60
41.68 10.37
46.36 10.90
Arousal 
18.11 4.05
19.00 5.20
14.63 4.25
13.89 4.41
Table 12d Stress vs non-Stress subjects 
Stress Mon-Stress
Stress Arousal Stress Arousal
1 PM 44.73 12. 04 20. 00 4.52 42.60 7.10 18.00 3.68
2 PM 49.53 10.73 20.73 3.77 47.33 11.52 17.47 6.61
3 IM 41.93 9.77 16.40 4.22 40.06 10.07 13.46 4.54
4 IM 45.27 10.43 16.26 4.87 44.93 33.48 12.80 2.26
Table 12e
Difference in state over the cycle: within subjects 
Analysis of variance df=l,29
A. DFl-3
B. DF2-4
C. DFl-2
D. DF3-4
Total Stress 
F P
15.1086 
8.6598
2.8820 
4.5136
Total Arousal 
F P
0.001 
0. 008
29.8817
25.2960
0. 104 
0. 045
0.0240 
0.0798
0.0001 
0.0001
0.878
0.780
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T a b l e  1 2 f
Difference between groups on measures of state: 
analysis of variance df=l,28
AROUSAL1
Pill
F
2.493
SIG
0. 13
PMS
F
0.030
SIG
0.86
Stress 
F SIG
2.40 0.13
Perfp.
F SIG 
0.43 0.52
ARGUSAL2 0.009 0.92 1. 107 0.30 3.385 0. 08 1.30 0.26
ARGUSAL3 0.447 0.51 2.49 0. 12 3.26 0. 08 0.02 0.88
ARGUSAL4 1.325 0.26 2.30 0. 14 5.88 0. 02* 0.79 0.38
STRESS1 0. 06 0.80 0.09 0.75 0.23 0.63 0. 13 0. 17
STRESS2 0. 03 0.85 0. 001 0.96 0. 11 0.73 0.67 0.42
STRESS3 0.26 0.61 1.42 0.23 0.26 0.61 0. 01 0.89
STRESS4 0.66 0.42 0.07 0.79 0. 002 0.95 0. 13 0.71
STRDFl-2 0. 003 0.95 0.20 0.65 0. 03 0.86 0.86 0.36
STRDF3-4 0. 308 0.58 1.67 0.21 0.67 0.42 0.62 0.43
STRDFl-3 0.66 0.42 2.55 0. 12 0.001 0.99 0.31 0.58
STRDF2-4 1.48 0.23 0. 13 0.71 0.25 0.61 0.38 0.54
ARDFl-2 1.30 0.26 0.95 0.33 0.52 0.47 0.47 0.49
ARDF3-4 0.28 0.59 0. 009 0.92 0.44 0.51 1.38 0.25
ARDFl-3 0.77 0.38 3.56 0. 07 0. 14 0.70 0.67 0.41
ARDF2-4 0.82 0.37 6.40 0.01 0. 003 0.95 0.25 0.61
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Table 13
Relationship between state and performance: Pearson’s correlation
coefficient df=28
Stressl Stress2 StressS Stress4
DG Span
r
. 1180
P
.267
r
. 0594
P
.378
r
-. 069
P
.358
r p
-.1275 ,251
XDG . 1508 .213 .0539 .389 -.0903 .318 -.1118 .278
SEMHIT/CR 0668 .363 . 1167 .269 .2208 . 121 .1043 .292
PHYHIT/CR 0804 . 366 . 0580 .380 -.1053 .290 -.0532 .390
XSEMHIT/CR . 0668 .363 . 1167 .269 .2208 . 121 .1043 .292
XPHYHIT/CR 0387 .420 . 0244 .449 -.1029 .294 -.0826 .332
PPOSL . 1804 . 170 . 0442 .408 . 1961 . 150 .1005 .299
XPPOSL .0614 .374 -.0828 .332 . 1230 .259 -.0775 .342
SPOSL .0344 .428 -.0657 .365 . 0539 .389 -.1417 .228
XSPOSL . 0689 .359 -.0458 .405 .2183 . 123 .0235 .451
PNEGL . 1023 .295 -.0734 .350 . 1599 . 199 .0185 .461
XPNEGL -.2516 .090 -.3106 . 047 -.1555 .206 -.0919 .315
SNEGL . 0855 .327 . 0169 .465 . 0607 .375 -.0758 .345
XSNEGL . 0577 .381 -.0238 .450 . 1625 . 196 .0358 .425
DOTMISS . 1518 .212 -.0018 .496 .0953 .308 -.0373 .422
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Table 13 (continued)
Stressi
r P
Stress2
r P
StressS 
r p
Stress4 
r p
XDOTLAT .2380 . 103 . 1413 .228 .2228 . 118 .1195 .265
ERRAV 0233 .451 -.1735 .180 . 1641 . 193 .0760 .345
XERRAV -.2335 . 107 -.2976 . 055$ -.2072 . 136 -.3901 .017
BTRLM . 1141 .274 .0459 .405 .2425 .098 .0306 .436
XBTRLM . 1344 .239 -.0407 .415 .2228 . 118 -.0373 .422
KSl+3+5 -.1022 .295 -.1981 . 147 -.0018 .496 -.0170 .463
XMS 1+3+5 -.2844 . 064 -.2574 . 085 -.1649 . 192 -.2271 .114
IRTl+3+5 .0214 .455 -.0652 . 366 .2165 . 125 .0489 .399
XIITl+3+5 -.155 .205 -.2682 . 076 .0123 .474 -.1357 .237
SLOPEl+3+5 -.1393 .231 -.0601 .376 -.2673 . 077 -.2264 .114
XSLOPEl+3+5 .3312 .037$ .2407 . 100 . 1796 . 171 .1532 .209
ÏTegl+3+5 -.1114 .279 -.1338 .240 -.0510 .394 -.2066 .137
XIegl+3+5 .0084 .482 -.0936 .311 . 0527 .391 -.1024 .295
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Table 14 df=28
Arousal 1 Arousal 2 Arousal 3 Arousal 4
DG Span
r
.2211
P
. 120
r
. 1423
P
.227
r
.3326
P
. 036$
r p 
.1148 .273
XDG Span . 1294 .248 .0782 .341 .3092 . 048$ .0965 .306
SEMHIT/CR , 0580 .380 . 1368 .235 .2158 , 126 .3279.038$
PHYHIT/CR .2667 . 077 .3848 . 018$ . 0859 .326 .1658 .191
XSEMHIT/CR . 1927 . 154 . 0853 .327 .2023 . 142 .0603 .376
XPHYHIT/CR . 1069 .287 . 1786 . 173 . 0663 .364 .1038 .293
XPPOSL —.0844 .329 -.0819 . 168 -.0331 .431 .0053 .489
PPOSL -.2368 .104 -.3245 . 040$ -.0986 .302 -.1469 .219
SPOSL -.0812 .335 -.2180 . 124 -.0415 .414 -.0959 .307
XSPOSL -.1428 .226 -.2647 . 079 1909 . 156 -.1841 .165
PIEGL -.2406 . 100 -.3112 . 047$ -.1126 .277 -.1173 .268
XPNEGL -.2516 .090 -.3106 . 046$ -.1555 .206 -.0919 .315
SÏÏEGL -.0533 .390 -.2964 . 056 . 0507 .395 -.1023 .295
XSNEGL -.1494 .215 -.2051 . 138 -.1544 .208 -.0937 .311
DOTMISS . 0474
s?
.402 -.2357 .105 . 0260 .446 .0123 .474
XDOTMISS -.0500 .397 . 1247 .256 -.1215 .261 -.0919 .315
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Table 14 (continued)
Arousal 1 Arousal 2 Arousal 3 Arousal 4
ERRAV
r
-.2831
P
. 065
r
. 0182
P
.462
r
-.3590
P
. 026$
r p
-.1010 .298
XERRAV -.2829 . 064 -.1763 . 176 -.4102 . 012$ -.2071 .136
BTRLM . 0555 .385 -.1977 . 148 -.1555 .206 -.2044 .139
XBTRLM -.0002 .500 -.0783 .340 -.0142 .470 .0440 .409
MSl+3+5 -.2420 . 099 -.1213 .262 -.3338 . 036$ -.1682 .187
XMSSl+3+5 -.3536 . 028* -.3672 . 023* -.3251 . 040$ -.2410 .100
IITl+3+5 . 1451 .222 .0412 .414 -.0097 .480 .0403 .416
XIITl+3+5 -.0216 .455 . 0417 .413 . 0340 .429 .2492 .092
SLOPEl+3+5 -.1414 .228 -.0989 .302 -.0187 .461 .0444 .408
XSLOPEl+3+5 . 0218 .454 . 0731 .350 -.0014 .497 -.0427 .411
SL0PE1+3+5DF -.0583 .380 -.0040 .492 -.0105 .478 -.0044 .491
Iegl+3+5 . 0741 .349 -.0910 .316 .0963 .306 .1438 .224
XNegl+3+5 . 0178 .463 -.0006 .499 . 1161 .271 .1772 .175
ÎTegl+3+5 Df . 0886 .321 -.1455 .222 -.0449 .407 -.0735 .350
FAl+3+5 . 1646 . 192 . 1738 . 179 . 1161 .271 .2384 .102
XFAl+3+5 .2341 . 107 .2527 .089 .2310 . 110 .3484.030$
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Table 15
Analysis of Variance:
Performance by FMB/Pill/Stress/Perfp. df=l,28 
Pill PMS Stress Perfp.
F SIG F SIG F SIG F SIG
DG Span 2.71 0. 11 0.168 0.89 0.397 0.54 2.60 0. 119
XDG Span 0.60 0. 44 0.35 0.85 0.90 0.76 5.29 0. 03
DGDIF 0. 68 0. 794 0.71 0.79 0.66 0.42 0.20 0.88
SEMHIT
/CR
0.341 0.95 0.82 0.37 0, 10 0.74 0.54 0.81
PHYHIT
/CR
1.92 0. 17 0.25 0.61 0.49 0.49 3.20 0. 08
XSEMHIT
/CR
0.29 0.59 1.93 0. 17 2.02 0.16 1.71 0.20
XPHYHIT
/CR
3.25 0. 83 0.31 0.72 4.50 0. 04$ 10.99 0.003$
PHTDIF 0.89 0.767 0.74 0.395 0.55 0.465 0. 11 0.735
SHTDIF 0. 183 0.672 2.92 0. 100 0.52 0.495 0.524 0.476
XPPOSL 0.70 0.414 1.62 0.22 2.28 0. 15 9.97 0.007$
PPOSL 0.34 0. 854 1.1 0.28 0.211 0.989 2.99 0. 096
SPOSL 0.47 0.829 3.7 0. 063 0.317 0.86 2.29 0.142
XSPOSL 1.66 0.218 6.82 0.021$ 1.35 0.264 3.59 0. 079
PPOSDF 0.64 0.802 0.29 0.95 1.87 0.193 5. 03 0.028$
SPOSDF 2. 13 0. 16 0. 11 0.74 0.84 0.92 0. 19 0.966
PÎTEGL 0.32 0.572 0,507 0.483 0, 164 0.689 4.93 0.036$
XPNEGL 0.88 0.392 3.35 0. 08 0.68 0.421 5,78 0.031$
SNEGL 0.664 0.938 0,51 0.480 1.59 0.219 0.77 0.387
XSNEGL 0. 171 0.685 4.74 0.047$ 2.30 0. 151 7.60 0.015$
PNEGDF 0.38 0.545 0.39 0.951 1. 1 0.299 0.47 0.83
SNEGDF 0.86 0.772 1.08 0.307 2.5 0. 12 3.87 0. 06
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Pill
F
ERRAV 0.189
SIG 
0. 893
PMS
F
0. 109
SIG
0.918
Stress 
F SIG 
0.78 0.784
Perfp.
F SIG 
0.125 0,728
XERRAV 0.35 0. 853 0.92 0.352 0. 17 0.684 0.629 0.923
ERRAVDF 0, 147 0. 905 1.061 0.32 0.32 0.58 0.69 0.797
DOTIISSX 23.32 0. 00* 2.77 0. 118 0. 161 0.694 2.51 0. 135
XDOTMISSX 0.602 0.451 0. 15 0.902 0.539 0.475 0. 163 0.997
DOTMISSDF 4.62 0.042$ 0. 157 0.694 0. 714 0.791 0.311 0.582
BTRLM 2.813 0. 106 5.299 0. 03$ 0. 009 0.924 1.609 0.216
XBTRLM 1.154 0.293 2.977 0. 097 0.910 0.349 1.677 0.207
BTRLMDF 1.006 0.325 1.123 0.299 1. 137 0.296 0. 025 0.882
Negl-5 1.285 . 157 3.498 .073 0.5922 .449 5.522 . 027
XNegl-5 0. 137 .714 3.712 . 065 0.47 .497 1.960 . 174
Negl-5DF 0.698 0.411 0. 19,E--oi . 890 0.24e--O 1 . 078 1.292 .266
Negl+3+5 0.656 .425 1.288 .267 0.492 .489 1.303 .264
XNegl+3+5 2.084 . 161 2.585 . 120 0.485 .492 1.04 .317
Negl+3+5DFl. 125 .299 0. 660 .424 0.32=.-o I . 986 0.22e--OI . 881
Intl-5 0.7929 .382 0.523 .496 0. 22e£--oi.882 0.236 .631
Xintl-5 0.463 .502 0.384 .846 1.27 ,269 0.1566 .781
Intl-5DF 0.255 .618 0.758 .392 0.290 .595 0.69^-•OI .801
Intl+3+5 2.10 . 160 0.54c-:~-cn . 817 0.99e--o 1 . 921 0.851 .927
XIntl+3+5 0.89 .334 1.07 .310 0.23s--01.881 0. 156 .696
Intl+3+5DF 2.03 . 166 2.97 .097 0.33 .569 0.42 .520
SLOPEl-5 1.33 .297 2. 05 . 164 0.82=--OI.929 0.355 .556
XSLOPEl-5 2.36 . 137 3.391 . 077 0.93æ--o 1 .924 0.613 .441
SLOPE 0.94^-03.976 
1-5DF
0.19e--oi.891 0.57e--03. 981 0.19=-02,965
SLOPE 0.824 
1+3+5
.373 0.386 .540 0.33e--01.856 0.866 .993
XSLOPE 0.543 
1+3+5
.463 1.87 . 183 0.477 .496 0.488 .827
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Pill
F
SLOPE 0 .4 5 e -  
1+3+5DF
SIG 
03.983
PMS
F
2.22
SIG 
. 149
Stress 
F SIG 
2.04 .166
Perfp.
F ' SIG 
0.152 .700
FAl-5 5. 48 . 027 1.01 .322 0.27 . 605 0. 151 .702
XFAl-5 0.436 .515 2.54 . 123 0.75 .393 0. 139 .711
FAl-5 DF 0 . 15e- 01.904 1,36 .254 0.95 .339 0.05 .823
FAl+3+5 0.55 .465 0. 80 .377 0.235 .632 1. 12 .299
XFAl+3+5 1.72 .202 1.325 .260 1.509 .231 0. 182 .673
FAl+3+5
DF
0.1263 .725 0.9887 .330 0.6124 .441 0.0452 . 883
MSl-5 0 . 14e- OI.970 0.335 .568 0.425 .520 0.347 .561
XMSl-5 0.71 .405 1.42 .244 1.15 .293 0. 041 .840
MSl-5 DF 0.834 .370 0.869 .360 0.561 .460 0.388 .538
MSl+3+5 0.238 .630 0.44e- ,OI.947 0.23 .634 0.592 .448
XMSl+3+5 0.51e-OI.822 0.29 .594 1.46 .238 0. 153 .698
MSl+3+5
DF
0 . 32eo - 1 .8 6 0.537 .470 1.66 .208 1.95 . 174
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Table 16
Difference between groups on personality and attitude 
Analysis of variance df=l,28
PMS
f sig
Pill
f sig
Perfp. 
f sig
EPI N 9.567 0.004 0.71 0.399 3.23 0. 094
EPI E 0.65 0.42 0.407 0.53 0.224 0.884
EPI L 3.40 0.07 0.86 0.36 2.56 0. 131
Debilitating 2.24 0. 138 0.303 0.986 0.45e--OI 0,833
Bothersome 2. 07 0. 162 0.72 0.401 7.07 0.013
Natural 0.73 0.39 2.54 0. 117 3.22 0. 08
Prediction 0.40 0.52 1.30 0. 26 0.25 0.87
Denial 0.35 0. 55 0.59 0.44 0.75 0.93
A/B 9.21 0. 006 0.71 0. 408 0.936 0.341
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Table 17
Pain
Daily-
Repeated Measures Anova:
Main PMS effect 
Phase by PMS
Main Pill effect 
Phase by Pill
Phase
Concentration 
Main PMS effect 
Phase by PMS
Main Pill effect 
Phase by Pill
Phase
Bghaylour .Changg. 
Main PMS effect 
Phase by PMS
Main Pill effect 
Phase by Pill
Phase
Autonomic Reaction
Main PMS effect 
Phase by PMS
Main Pill effect 
Phase by Pill
Phase
MDQ PMS vs Non-PMS; PI11 vs Non-Pill.
F sig
.84065 .387
. 5650 .945
.11366 .739 M vs IM between
.00732 .932 PM vs IM PMS groups
.09737 .757
1.57244 .226
1.93778 . 175 M vs IM between
.91919 .346 PM vs IM pill groups
6.82440 .004
11.58652 . 002 M vs IM within
1.30872 .262 PM vs Im groups
F sig
.49052 .489
.10316 .902
.02186 .884 M vs IM between
.20939 .651 PM vs IM PMS groups
.11505 .737
,34694 .710
.01599 .900 M vs IM between
,71897 .404 PM vs IM pill groups
2.68937 . 086
2.09003 . 159 M vs IM within
4.38925 .045 PM vs Im groups
F sig
1.20888 .281
.23664 .791
.48500 .492 M vs IM between
.00032 .986 PM vs IM PMS groups
3.49156 .072
1.00433 .380
.24781 .623 M vs IM between
1.58108 .219 PM vs Im pill groups
2.06747 . 146
3.50610 .072 M vs IM within
1.37589 .251 PM vs Im groups
1 F sig
.02041 .887
.22918 .797
.17230 .681 M vs IM Between
.05993 .581 PM vs IM PMS groups
.26642 .610
.67044 .520
.4075 .528 M vs IM between
3.1992 . 085 PM vs IM pill groups
2.77492 . 080
4.30760 .047 M vs IM within
1.34715 .256 PM vs IM groups
- 182 -
Table 17 (continued)
Water retention F sig
Main PMS effect 2.81713 . 104
Phase by PMS .54268 .587
.07843 .781 M vs IM between
.88069 .356 PM vs IM PMS groups
Main Pill effect .34049 .564
Phase by Pill .23222 .794
.10956 .743 M vs IM between
2.69231 .27704 PM vs IM pill groups
Phase 2.872 .073
.24363 .648 M vs IM within
5.07815 . 032 PM vs Im groups
Negative Affect F sig
Main PMS effect 1.33057 .258
Phase by PMS .98337 .387
2.00931 . 167 M vs IM between
.31400 .580 PM vs IM PMS groups
Main Pill effect 1.45865 .237
Phase by Pill .65869 .526
1.24255 .274 M vs IM between
.41548 .524 PM vs IM pill groups
Phase 3.20696 . 056
1.12670 .298 M vs IM within
6.51481 . 016 PM vs IM groups
Arousal F sig
Main PMS effect .06839 .796
Phase by PMS 2.06495 . 146
3.41678 .075 M vs IM between
.12160 .730 PM vs IM PMS groups
Main Pill effect 2.53296 .123
Phase by Pill .42484 .658
.64030 .430 M vs IM between
.44677 .509 PM vs IM pill groups
Phase 1.56630 .227
3.01130 .094 M vs IM within
.79078 .381 PM vs Im groups
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Table 17 (continued)
Control F sig
Main PMS effect .97911 .331
Phase by PMS 3.90554 .032
.86593 . 360 M vs IM between
6.50558 . 017 PM vs IM PMS groups
Main Pill effect 2.27850 . 142
Phase by Pill .66241 .524
.68853 .414 M vs IM between
1.37364 .251 PM vs IM pill groups
Phase 1.85129 . 176
1.35982 .253 M vs IM within
.09768 .757 PM vs Im groups
Positive Affect F sig
Main PMS effect 1.18201 .286
Phase by PMS .43232 . 653
.880871 .356 M vs IM between
.24219 .629 PM vs IM PMS groups
Main Pill effect .67706 . 418c
Phase by Pill .80918 .456
1.647 .210 M vs IM between
.44489 .510 PM vs IM pill groups
Phase .87019 .430
.61818 .438 M vs IM within
1.71931 .200 PM vs Im groups
df=(2,27)
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Table 18a
lean scores Dally IDQ Whole group
Mean SD
Pain M 
Pain PM 
Pain IM
51.4333
45.5333
43.7667
14.5025
10.6924
7.4356
Concentration M 
Concentration PM 
Concentration IM
61.4333
60.6000 
55.0000
13.6778 
14.0401 
12.2080
Behaviour Change M 
Behaviour Change PM 
Behaviour Change IM
35.0333 
32.7667 
31.2000
10.9465 
9.0884 
8.7075
Autonomic Reaction M 
Autonomic Reaction PM 
Autonomic Reaction IM
23.9667
22.6667
21.7667
4.4836
3.5461
2.9790
Water Retention M 
Water Retention PM 
Water Retention IM
30.0667 
32.3000 
26.6333
7.4867 
12.5400 
6.8000
Negative Affect M 
Negative Affect PM 
Negative Affect IM
68.6000
70.3333
61.9333
17.2199
14.9927
18.6509
Arousal M 
Arousal PM 
Arousal IM
66.1000 
68.7667 
70.8000
15,7641
16.4247
17.4759
Control M 
Control PM 
Control IM
27.8333
29.3333
29.3333
2.6637
4.0457
9.3894
Positive Affect M 
Positive Affect PM 
Positive Affect IM
54.0000
53.3667
56.7000
15.7524
13.0740 
15.3379
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T a b l e  1 8 b
Mean scores Daily MDQ Pill vs Mon Pill
Pill Non-Pill
Mean SD Mean SD
Pain M 54.723 16.1003 49.5363 13.57
Pain PM 46.0909 12.84 45.21 9.6008
Pain IM 41.901 9.225 44.8421 6. 027
Concentration M 60.8182 14.1973 61.7895 13.7501
Concentration PM 61.1818 18.8405 60.2632 14.5672
Concentration IM 52.3636 118682 52.5263 12.4560
Behaviour Change M 31.000 7.0143 37.3684 12.2484
Behaviour Change PM 31.1818 7.6657 33.6842 9.8998
Behaviour Change IM 26.6364 4.7386 33.8421 9.4649
Autonomie Reaction M 23.18181 3.9196 24.4211 4.8226
Autonomie Reaction PM 23.4545 4.0091 22.2105 3.2758
Autonomie Reaction IM 20.8182 1.4709 22.3158 3.4969
Water Retention M 29.6364 6.8450 30.3158 8.0073
Water Retention PM 32.0909 11.3618 32.4211 13.4756
Water Retention IM 24.6364 7.0890 27.7895 6.5369
Negative Affect M 67.2727 15.7295 69.3684 18.4005
Negative Affect PM 66.7273 19.0688 73.0526 17.3892
Negative Affect IM 54.9091 17.9525 66.0000 18.2696
Arousal M 59.1818 14.3445 70.1053 15.4880
Arousal PM 63.0909 15.3131 72.0526 16.5310
Arousal IM 67.5455 14.7808 72.6842 18.9855
Control M 27.000 1.6125 28.3158 3.2498
Control PM 28.4545 3.0121 29.8421 4.5370
Control IM 26.2727 1.6181 31.1055 11.4693
Positive Affect M 49.0909 10.9312 56.8421 17.6180
Positive Affect PM 51.0000 12.7906 54.7368 13.3826
Positive Affect IM 56.8182 14.3373 56.6316 16.2727
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T a b l e  1 8 c
Mean scores Daily MDQ PMs vs Mon PMS
Non-PMS
Mean SD
PMS
Mean SD
Pain M 
Pain PM 
Pain IM
50,466 
44.73 
42.133
14.91
8.52
7.67
52.40
47.33
45,400
14.52
12.53 
7. 05
Concentration M 
Concentration PM 
Concentration IM
59.800
58.667
54.400
15.521
17.93
13.26
63.066 
62,533 
55.600
11.86
14.041
11.49
Behaviour Change M 
Behaviour Change PM 
Behaviour Change IM
34.133 
30.866
29.266
11.141 
9.613 
7.255
33.933 
34.667 
33.133
11.061
8.42
9.818
Autonomie Reaction M 
Autonomie Reaction PM 
Autonomie Reactiol IM
24.2667
22.4000
21.933
5.4178
2.4142
3.7506
23.667
22.933
21.600
3.4778
4.4796
2.0633
Water Retention M 
Water Retention PM 
Water Retention IM
27.9333 
29.4000 
26.1333
6.8605 
11.057 
6.6961
32.2000
35.2000 
27.1333
7.7016
13.61 
7.1000
Negative Affect M 
Negative Affect PM 
Negative Affect IM
68.2667 
67.4000 
56.6000
17.8784 
20.4897 
18.07
68.933
74.0667
67.2667
17.156
14.9927
18.2462
Arousal M 
Arousal PM 
Arousal IM
62.6667
69.3333 
71.0000
17.8152
16.8458
18.7159
69.5333
67.6000
70.6000
13.1196 
16.4959 
16.8005
Control M 
Control PM 
Control IM
27.6667
29.8667
26.5333
2.6637
3.8334
2.3563
28. 0 
28.80
32.1333
3.0237 
4.3128 
12.6596
Positive Affect M 
Positive Affect PM 
Positive Affect IM
50.200
51.000
55.7333
16.8912
12.00
17.6856
57.800
55.733
57.6667
14.0621 
14.07 
13.1348
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Table 19a Repeated Measures Anova:
Retrospective MDQ PUS vs ffon-PMS; PIIl vs Mon-Pill
Pain. F sig
Main PMS effect 2.88515 . 100
Phase by PMS .21169 .811
.35054 .599 M vs IM between
.29384 .592 PM vs; IM PMS groups
Main Pill effect .85307 .364
Phase by Pill 1.11908 .341
1.33864 .2576 M vs IM between
1.97419 . 171 PM vsi IM pill groups
Phase 12.85873 . 000
14.87958 . 001 M vs IM within
23.51545 , 000 PM vs IM groups
Concentration F sig
Main PMS effect .06481 .801
Phase by PMS .83850 .443
.25354 .619 M vs IM between
.84158 .367 PM vs IM PMS groups
Main Pill effect .29822 .589
Phase by Pill 4.48068 .021
.38278 .542 M vs IM between
9.02204 . 006 Pm vs IM pill groups
Phase 15.76447 . 000
8.31331 .007 M vs IM within
32.23752 . 000 PM vs IM groups
Behaviour Change F sig
Main PMS effect .63525 .432
Phase by PMS 1.114 .344
1.754 . 196 M vs IM between
.68506 .415 PM vs IM PMS groups
Main Pill effect .02266 .881
Phase by Pill .30849 .737
.53294 .471 M vs IM between
.06051 .807 Pm vs Im pill groups
Phase 16.59276 . 000$
6.89659 .014 M vs IM within
25.61470 .000 PM vs Im groups
Autonomic Reaction F sig
Main PMS effect .07371 .788
Phase by PMS .06765 .935
.09463 .761 M vs IM Between
.05993 .808 PM vs IM PMS groups
Main Pill effect 1.45408 .238
Phase by Pill .67044 .520
.14603 .7056 M vs IM between
1.31478 .261 PM vs IM pill'groups
Phase 2.88126 .073
1.91620 . 177 M vs IM within
4.61747 . 040 PM vs IM groups
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Table 19a (continued)
Water retention F sig
Main PMS effect .80880 .376
Phase by PMS .21558 .807
.06457 .801 M vs IM between
.41731 .524 PM vs IM PMS groups
Main Pill effect 2.367 . 135
Phase by Pill 2.70182 .085
3.15068 .0876 M vs IM between
2.69231 . 112 PM vs IM pill groups
Phase 27.17443 . 000
5.03448 . 033 M vs IM within
58.89715 . 000 PM vs Im groups
Negative Affect F sig
Main PMS effect 1.52691 .227
Phase by PMS .63794 .536
1.25677 .272 M vs IM between
.09962 .755 PM vs IM PMS groups
Main Pill effect .05596 .815
Phase by Pill 1.91254 . 167
.03847 .8466 M vs IM between
3.83977 . 060 PM vs IM pill groups
Phase 19.09919 . 000
.00079 .978 M vs IM within
39.48651 . 000 PM vs Im groups
Arousal F sig
Main PMS effect 4.19811 .050
Phase by PMS .80310 .458
.97923 .331 M vs IM between
.61365 .440 PM vs IM PMS groups
Main Pill effect 3.25775 .082
Phase by Pill 2.33968 .116
3.83957 . 0606 M vs IM between
.83770 .368 PM vs IM pill groups
Phase 13.38313 . 000
3.97319 . 056 M vs IM within
24.61421 . 000 PM vs Im groups
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Table 19a (continued)
Contrai F sig
Main PMS effect .01911 .891
Phase by PMS .18757 .830
.05526 .816 M vs IM between
.38750 .539 PM vs IM PMS groups
Main Pill effect .15273 .699
Phase by Pill 1.08205 .353
.07257 .7906 M vs IM between
1.04663 . 160 PM vs IM pill groups
Phase 5,93274 . 007
1.98927 . 169 M vs IM within
12.28953 .002 PM vs Im groups
Positive Affect F sig
Main PMS effect .34173 .564
Phase by PMS .85480 .437
.70631 .408 M vs IM between
.85081 .364 PM vs IM PMS groups
Main Pill effect 5.97397 . 021
Phase by Pill .62143 .545
.40773 .5286 M vs IM between
.96449 .334 PM vs IM pill groups
Phase 6.93928 .004
2.93086 . 098 M vs IM within
12.73957 . 001 PM vs Im groups
df=(2,27)
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Table 19b
Retrospective MDQ: Mean Scores All subjects
X SD
Pain M 10.9 3. 177
PM 10.46 2.945
IM 7.53 2.224
Concentration M 15.033 6. 054
PM 15.633 5.580
IM 10.467 2.460
Behaviour. M 10.8 4.31
Change PM 10.533 3. 159
IM 7. 167 2.768
Autonomie M 4.9 1.39
Reaction PM 4.933 1.63
IM 4.233 .679
Vatan M 7.567 3. 036
Retention PM 8.633 3. 034
IM 4.633 .765
Negative M 15.967 6. 077
Affeci PM 19.367 6.408
IM 12.500 3.776
Arouaal. M 10.467 3.617
PM 9.867 3.417
IM 12.867 3.866
Control M 5.567 .856
PM 6.267 1.311
IM 5.300 .877
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Table 19c
Retrospect!ve MDQ Mean Scores PMS vs Non-PMS
PMS Non PMS
Mean SD Mean SD
Pain M 11.3125 2.9375 10.4286 3.4799
PM 11,0000 3.0984 9.8571 2.7416
IM 8.3750 2.6300 6.5714 1.0894
Concentration M 15.000 5.3790 15.0714 6.9555
PM 16.3125 5.8960 14.8571 5.3039
IM 10.3750 2.4187 10.5714 2.5933
Behaviour Change M 10.5000 3.0551 11.1429 5.5172
PM 11.4375 2.7561 9.5000 3.3684
IM 7.5625 3,0104 6.7143 2,4939
Autonomie M 4.8125 1.5152 5.0000 1.3009
reaction PM 4.8750 1.6279 5.0000 1.7097
IM 4.2500 0.5774 4.2143 0.8018
Water Retention M 7.9375 3.6050 7.1429 2.2823
PM 9.0625 3.3955 8.1429 2.5975
IM 4.7500 0.8563 4.5000 0.6504
Negative Affect M 17.4375 6,7722 14.2857 4.8742
PM 20.2500 6.6383 18.3571 6.2216
IM 13.0625 3.4731 11.8571 4.1298
Arousal M 11.8125 3.5818 8.9286 3.1000
PM 10.5625 3.1192 9.0714 3.7920
IM 14.0000 4.0332 11.5714 3.3447
Control M 5.5625 0.8139 5.5714 0.9376
PM 6.3750 1.2583 6.1429 1.4064
IM 5.2500 1.0000 5.3571 0.7449
Positive Affect M 13.5000 4.1793 12.1429 3.5703
PM 12.0000 3.5590 12.4286 4.6693
IM 16.0000 4.8442 14.7857 3.9062
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Table 19d.
Retrospective MDQ Mean Scores Pill vs Bon-Pill
Pill Ion-Pi 11
Mean SD Mean SD
Pain M 10.0000 2.9542 11.5000 3.2585
PM 9.7500 3.2509 10.9444 2.7110
IM 7.8333 2.3677 7.3333 2.1693
Concentration M 14.1667 5.0782 15.6111 6.7050
PM 13.8333 4.1524 16.8333 6.1763
IM 11.5833 2.6097 9.7222 2.1090
Behaviour Change M 10.4167 4.1222 11.0556 4.5306
PM 10,7500 3.1659 10.3889 3.2384
IM 7.5833 3.3699 6.8889 2.3487
Autonomie M 4.5833 0.9962 5.1111 1.6047
Reaction PM 4.5000 0.6742 5.2222 2.0163
IM 4.2500 0.8660 4.2222 0.5483
Water Retention M 6.3333 1.6143 8.3889 3.5002
PM 7.7500 2.4168 9.2222 3.3176
IM 4.7500 0.8660 4.5556 0.7048
Negative Affect M 16.3333 5.6138 15.72222 6.5152
PM 18,3333 5.6138 20.0556 6.9576
IM 13.9167 4.2095 11.5556 3,2399
Arousal M 12.4167 3.9418 9.1667 2.7918
PM 11.0833 4.1878 9.0556 2.7326
IM 13.4167 3.7528 12.5000 4.0037
Control M 5.6667 1.0731 5.5000 0.7071
PM 9.7500 3.2509 10.9449 2.7110
IM 5.5833 1.2401 5.1111 0.4714
Positive Affect M 14.8333 3.9734 11.5556 3.3470
PM 14.2500 4.5751 10.8333 3.0726
IM 16.4167 4.5017 14.7778 4.3326
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Section 3.5.8. Daily life events and cycle phase
Table 20a shows the results of repeated measures analysis of
varience to examine whether there is a difference in reporting of 
daily life events with cycle phase. There was no significant 
difference either between or within groups on the reporting of 
daily life events. This is contrary to the original hypothesis 
which predicted that more negative events would be reported by PMS
subjects in the premenètruô^ phase.
Section 3.5.9. Mood & daily life events versus Mood and 
Cycle Phase
Table 20b shows the results of a partial correlation coefficient, 
examining the relationship between each of the factors on the 
daily MDQ and cycle phase or daily life event, for each subject. 
The MDQ data were standardised in the same way as the first study, 
and each subject completed between 29 and 70 questionnaires.
Table 20a.
Life.event
Repeated measures analysis of variance: 
daily life events by cycle phase
df=(2,27)
f sig
Main PMS effect 1.25268 .313
Phase by PMS 1.28245 .295
1.88721 . 181 M vs IM between
.57708 .454 PM vs IM PMS groups
Main Pill effect 1.55472 .226
Phase by Pill .25686 .776
.16503 .688 M vs IM between
.32461 .574 PM vs IM pill groups
Phase .62005 .546
.16503 .688 M vs IM within
1.19248 .285 PM vs IM groups
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T a b l e  2 0 b
Partial Correlation Coefficient: mood./cycle, mood/event
Subject : 1 2 3 4 5 6 7
PMS PMS N/PMS N/PMS N/PMS PMS PMS
N/Pill N/Pill Pill N/Pill N/Pill N/Pill N/Pill
Negative r -.1353 .0075 -.0844 . 0394 -.2886 .5466 -.0086
Affect P . 162 .477 .275 .423 .016 . 000 .479
r -.288 -.2445 -.2581 -.5247 -.3231 -.1988 -.1699
P .016 . 030 . 021 .002 . 008 .093 . 144
Arousal r . 1060 -.1315 . 1407 .3469 .3466 -.5822 -.0726
P .221 . 158 .138 .038 . 005 . 000 .326
r -.008 .2942 .2752 .2233 .3179 .4458 .1904
P .477 .011 .015 . 131 .009 .001 . 117
Control r -.1345 -.0922 -.1819 . 0242 -.0784 .0515 .3273
P . 164 .242 . 079 .452 .285 .367 . 018
r -.1932 -, 1712 .0621 -.2650 -.2119 -.3477 . 1488
P . 079 .095 .316 . 091 . 060 . 009 . 176
Pain r -.2131 -.0922 -.1819 . 0242 -.0784 .0515 .3273
P .059 .290 .051 . 112 . 006 .011 . 363
r -.2030 -.200 . 0197 . 1875 -.2648 -.4968 . 0858
P . 069 . 063 .439 .175 .025 . 000 .297
Concen­ r -.0895 -.0158 . 1795 -.2460 -.1965 .2911 . 0036
tration P .258 .452 .081 . 108 .075 .025 .491
r -.1930 -.0266 -.2489 -.1956 -.3838 -.2227 .2509
P . 079 .420 .026 . 164 .002 . 068 . 057
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Table 20b (continued)
Subject: 1 2 3 4 5 6 7
PMS PMS N/PMS N/PMS N/PMS PMS PMS
N/Pill N/Pill Pill N/Pill N/Pill N/Pill N/Pill
Behaviour r -.1510 . 0694 . 0727 -.2729 -.3094 .3483 . 1358
Change P . 136 .299 .287 . 084 .011 .009 . 199
r -.2655 -.3374 -.2074 -.2413 -.2508 -.4351 .0782
P .343 . 027 . 429 . 186 .234 . 000 .235
Autonomie r -.1315 -.0878 . 0016 -.1099 -.3965 .1103 . 1972
Reaction P . 169 .252 .495 .293 .001 .233 . 108
r -.0556 -.2502 .0231 -.1792 -.1001 -.4991 . 1163
P .343 .027 .429 . 186 .234 . 000 .235
Water r .2929 .2504 . 1230 . 1734 -.3320 .7167 . 4815
Retention P . 015 . 027 . 170 . 195 . 007 . 000 . 000
r . 0361 -.0418 . 1267 -.0395 . 0246 . 0520 . 1662
P .397 .396 . 163 .423 .429 .366 , 150
Positive r .2204 .0734 . 1513 . 0630 .4039 -.6711 -.0219
Affect P . 053 .289 . 120 .377 . 001 . 000 .446
r . 002 .3254 .3378 .4090 .4100 .4486 .3380
P .499 . 006 .004 .017 . 001 . 001 . 015
Cycle/ r -.0321 .2764 . 1237 . 0781 . 0648 .2471 -.1478
Event P .407 . 016 . 167 .346 .318 .047 . 172
No. of 53 58 63 25 53 44 39
Cases
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Table 20b (continued)
subject 8 9 10 11 12 13 14
N/PMS PMS N/PMS PMS N/PMS PMS N/PMS
Pill N/Pill N/Pill N/Pill N/Pill Pill N/Pill
Negative r -.0650 . 1293 -.2083 -.2340 . 1291 . 0347 . 0400
Affect P .332 . 173 .064 . 041 .145 .389 .402
r -.6087 -.2129 -.3365 -.6043 .0220 -.0452 -.4875
P . 000 . 059 . 006 . 000 .429 .356 .001
Arousal r -.1029 -.0637 .2817 -. 0364 . 1091 .0427 .2132
P .246 .322 . 019 .395 . 186 .364 . 090
r .2889 .2194 .4331 .4052 . 1014 . 1644 .4753
P . 024 .054 . 000 . 001 .203 . 089 . 001
Control r .4432 -.1460 .2933 -. 1305 .2189 .1027 -.3359
P .001 . 144 . 015 . 169 . 035 .200 . 016
r -.0970 -.1344 -.4296 -. 1562 . 1446 . 0392 -.0401
P .258 . 164 . 001 . 125 . 118 .375 .402
Pain r . 0477 -.2241 -.0959 -. 1540 .1504 -.2145 -.2403
P .377 .034 . 105 . 079 . 110 .424 . 058
r -.2614 -.2478 -.1717 -. 1913 . 1493 . 0235 -.2498
P . 038 . 034 . 105 .079 . 110 .424 . 058
Concen­ r . 1297 . 1199 -.0695 -.2443 .2264 .2944 -.3641
tration P . 192 . 192. 305 .035 . 031 .007 . 010
r -.4067 -.1553 -.3118 -,.2514 .2053 . 0012 -.2498
P . 002 . 129 . 010 . 031 .041 .496 . 059
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Table 20b (continued)
subject 8 9 10 11 12 13 14
N/PMS PMS N/PMS PMS N/PMS PMS N/PMS
Pill N/Pill N/Pill N/Pill N/Pill Pill N/Pill
Behaviour r . 1462 . 0268 -.0642 -. 1994 .0205 -. 0626 .2143
Change P . 007 .425 . 077 .001 .434 .305 . 089
r -.3567 .0262 -.1945 -.3979 .1147 -.0797 -.3839
P . 007 .425 . 077 , 001 . 174 .258 .007
Autonomie r .2917 -.0505 .2239 -.1967 •-.3352 -.2956 -.0973
Reaction P . 023 .357 , 050 . 080 . 002 . 007 .273
r 1048 -.0927 -.5191 . 0238 .0626 -.0341 -.0973
P .242 .230 . 000 .431 .305 .390 .276
Water r .6450 -.1341 -.1069 -.3235 .2503 .2232 -.2962
Retention P . 000 . 010 .219 . 008 . 019 . 033 . 030
r . 1638 .2418 .3307 -. 1071 .0503 -.0551 -.1189
P . 136 . 038 .007 .450 .341 .327 .229
Positive r , 0066 -.2085 .2934 .0155 ■-.2115 .0196 . 1006
Affect P .482 . 063 .015 .455 . 041 .436 .266
r . 4643 .2893 .5846 .5179 .1231 -.0223 .5676
P . 001 .016 . 000 . 000 . 157 .428 . 000
Cycle/ r -.3933 -.2167 .0374 -.1576 .0558 . 0224 -.0916
Event P . 003 . 054 .392 . 121 .323 .427 .287
No, of 45 56 56 57 70 70 42
Cases
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Table 20b (continued)
subject 15 16 17 18 19 20 21
N/PMS N/PMS N/PMS PMS PMS PMS PMS
N/Pill N/Pill Pill Pill Pill Pill N/Pill
Negative r . 1399 -.0395 -.0350 -.0565 . 1274 . 1157 -.0122
Affect P . 154 .390 .400 .341 . 177 .217 .465
r -.215 -.6602 -.3938 -.3150 -.3914 -.5942 -.2569
P . 070 . 000 . 001 . 010 . 002 . 000 .029
Arousal r -.1368 . 0304 . 1416 .1091 -.2637 . 0232 .2413
P . 160 .415 . 151 .214 . 026 .438 . 038
r .2541 .6840 . 5053 .3625 . 1768 .3961 .2674
P . 031 . 000 . 000 . 000 . 100 . 003 . 024
Control r .2498 .2731 .0993 -.1909 .0821 .3248 -.0493
P . 033 . 022 .235 . 081 .276 .012 .360
r .0738 -.3932 -.2448 -.2394 -, 0668 -.0853 -.0503
P .296 . 001 .036 .039 .314 .282 .358
Pain r .3145 -.4211 .2550 -.0679 .3261 . 1588 -.2938
P .010 .001 . 030 .312 . 008 . 140 . 015
r -.4098 -.2174 -.1955 . 0073 -.3164 . 0959 -.1569
P . 001 .055 .076 .479 .009 .258 . 126
Concen­ r .2235 -.2762 -.0408 -.0338 . 1585 . 1126 . 1686
tration P .059 .021 .384 .403 . 124 .223 . 109
r -.0325 -.4300 -.2200 -.2715 -.3661 , 0953 -.2719
P .407 .001 .053 . 022 . 003 .260 . 022
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Table 20b (continued)
subject 15 16 17 18 19 20 21
U/PMS R/PMS R/PMS PRS PMS PMS PMS
M/Pill R/Pill Pill Pill Pill Pill R/Pill
Behaviour r .1896 -.1383 -.2068 -.1360 .4322 -.2501 -.0286
Change P . 083 .157 . 065 . 161 . 000 . 043 .418
r . 0449 -.3929 -.4160 -.2070 -.3715 -.1590 -.1416
P .379 . 002 .001 .065 . 003 . 140 .151
Autonomie r .2895 -.0373 . 1519 -.2771 .2058 -.2464 -.0605
Reaction P .016 .393 . 134 .020 . 066 . 046 . 330
r -.1965 -.1751 -.0544 -.2183 -.2770 .1221 -.0054
P .075 . 101 .347 .055 . 023 .204 .485
Water r .4079 -.4571 . 0167 -.1369 .5211 -.2543 -.0796
Retention P . 001 .000 .452 . 160 . 000 . 041 .282
r . 0601 . 1356 -.2635 . 1068 . 0142 -.0606 . 0419
P .331 . 162 . 026 .219 .459 .341 .381
Positive r -.2120 -.1656 .5352 .2032 -.3420 -.2261 .2781
Affect P . 060 . 113 . 000 .068 . 005 .061 . 020
r .3985 .6062 -.1681 .4676 .3043 .4899 .3846
P . 001 . 000 . 110 . 000 . 012 . 000 . 002
Cycle/ r -.0717 -.2467 -.0060 -.0839 . 0394 -.0325 ,0045
Event P .300 . 033 .482 .269 .386 .412 .485
Ro. of 56 56 53 56 53 46 56
Cases
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subject 22 23 24 25 26 27 28
PMS PMS R/PMS PMS PMS R/PMS R/PMS
Pill R/Pill R/Pill Pill Pill Pill R/Pill
Negative r -, 0522 -.1536 . 0566 -.4029 .0943 . 1919 -.0364
Affect P .379 . 166 .375 .009 .316 . 089 .404
r -3538 -.2019 -.4735 -.1414 . 1567 -.5368 -.3969
P . 014 . 100 . 002 .213 .217 . 008 . 003
Arousal r . 1611 . 1336 . 1684 . 1187 .2173 -.0628 . 1558
P .164 .022 . 171 .252 . 133 .331 . 148
r .3118 . 0696 .3924 . 1485 -.0334 .4076 .3068
P , 027 .331 . Oil .205 .433 . 001 . 018
Control r -.1040 -, 1941 -.0489 -.2377 -.0792 .3398 . 1036
P .264 . 109 .392 . 088 .344 .007 .244
r -.3642 -.1952 -.2246 -.3754 .1699 -.1076 -.1225
P .011 , 108 . 101 .014 . 194 .226 .206
Pain r -.3475 -.0996 .0597 -.4500 . 0635 . 0304 -.1366
P . 015 .265 ,369 . 004 .374 .416 . 180
r -.0830 -.1592 -.2563 -.2051 -.1521 . 0066 -.2603
P .308 . 157 .072 . 122 .220 .482 .039
Concen­ r -.3344 -.1470 . 1326 -.2858 .2054 . 0861 . 0218
tration P . 019 . 176 .227 .051 . 147 .274 .442
r -.0747 -.1479 -.5107 -.0767 .0656 -.0119 -.4354
P .326 . 175 . 001 .33 .370 .467 . 001
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subject 22 23 24 25 26 27 28
PMS PMS R/PMS PMS PMS R/PMS R/PMS
Pill R/Pill R/Pill Pill Pill Pill R/Pill
Behaviour r -.4681 -.0064 . 0702 -.3326 -.1790 -.2300 . 0225
Change P . 001 .484 .347 .027 . 181 .052 .440
r -.3024 -.0925 -.4708 -.0825 . 1104 -.2430 -.2620
P . 031 .280 . 002 .321 .288 . 043 . 038
Autonomie r -.2371 -.2521 .2001 -.2372 . 1013 -.2737 -. 1481
Reaction P .073 .054 . 128 . 088 .304 .026 . 160
r .2972 -.0827 -.0303 -.0831 -.0138 . 1464 -.1401
P . 033 .301 .433 .320 .472 . 163 . 174
Water r .3471 -.1339 . 1055 -.4384 .4607 -.1927 -.0328
Retention P . 015 .199 .276 . 005 . 007 . 088 .413
r -.2753 -.2203 -.2028 -.1647 .2543 -.1793 -.0374
P . 045 . 080 . 125 . 176 . 096 . 104 .401
Positive r .2080 .3585 .0758 . 1626 . 0899 -.2619 . 1046
Affect P . 102 . 010 .335 . 179 .325 . 032 .242
r .3026 . 0847 .5547 . 2283 -.0537 .5168 .4312
P . 031 .297 . 000 .097 .393 . 000 . 001
Cycle/ r . 1281 . 1206 . 1163 -.2943 -.0654 -.0654 . 0213
Event P .215 .221 .253 .043 .368 .368 .440
lo. of 37 40 35 35 29 52 43
Cases
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Table 20b (continued)
subject 29 30
N/PMS N/PMS
N/Pi 11 Pill
Negative r .2942 -.0807
Affect p . 017 .277
r -.3364 -.3621
P . 007 . 003
Arousal r -.2270 . 1913
P . 053 . 079
r .4164 . 1913
P . 001 . 000
Control r -.2313 . 1300
P . 049 . 008
r -.3327 -.2268
P . 008 . 046
Pain r . 0859 . 1606
P .272 . 118
r -.1735 -.1322
P . 109 . 166
Concen- r -.0497 -.2033
tration p ,363 .066
r -.2615 -.1999
P .031 . 070
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Table 20b (continued)
subject 29 30
N/PMS N/PMS
N/Pill Pill
Behaviour r -, 0345 -.2897
Change P .404 .015
r -.1610 -.3923
P . 127 . 001
Autonomie r -.2439 -.0403
Reaction P .041 .384
r -.4226 -.0323
P . 001 .407
Water r .4663 . 0792
Retention P . 000 .281
r .2769 -.2431
P . 023 . 035
Positive r -.2684 -.0897
Affect P . 027 .255
r . 5283 .5080
P .0001 .0001
cycle/ r . 0908 . 1379
Event P .270 . 162
No, of 53 57
Cases
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Sëcbl-Oîi 3t5. 10. Difference between groups on 
mood/cycle, mood/event correlations.
To calculate the mean correlation for mood with cycle or mood with 
daily event, the weighted means were calculated, for both PMS and 
pill groups using the formula: Zw=Z (ni-3)Zri/Z (n;i-3). Table 21a- 
21 j show the results of this transformation for within PMS and 
non-PMS groups, and within pill and non-pill groups, for each 
symptom cluster.
A negative Zw value indicates that reports of the symptom cluster 
are greater at the beginning of the cycle, a positive Zw value 
indicates that reports of the symptom are greater towards the end 
of the cycle. Again, as we are dealing with a cyclical rather than 
a linear phenomena, some caution must be taken in interpreting 
these results. Z transformations and probability values of the 
difference between the mean correlations between groups, were 
calculated, indicating whether PMS and non-PMS, pill and non-pill 
groups, are significantly different in the correlation of mood 
with cycle, or mood with event.
Z transformations were calculated to indicate whether there is a 
difference between the mean correlations of mood with cycle and 
mood with event within groups, suggesting which is a better 
predictor of mood, using the formulae: z=z'* w-z^w/ZVarz’w+Varz^w,
where Varzw=l/Z(ni-3), and the tables of the normal distribution. 
The difference between PMS and Non-PMS and Pill and Non-Pill on 
the difference between correlations of mood with cycle or event, ( 
z=z'-z*2//2) was calculated, indicating whether the difference 
between mood and cycle and mood and event correlations is greater 
for PMS or Non-PMS, Pill or Non-Pill.
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Table 21a
Pain
PMS Non-PMS Pill Non-Pi 11 PMS vs Non Pill vs Non 
Zw Zw Zw Zw z p z p
A Cycle/mood -0.008 -0.012 -0.005 -0.063 0,007 0.472 1.061 0.145
B Event/mood -0,150 -0.133 -0,087 -0.189 0.319 0.378 1.895 0.029
z z z z z p z p
C difference -2.643 -2.304 -1.664 2.591 -0.239 0.409 -0.731 0.233
A/B P 0.004 0.005 0.048 0.003
There were significant differences between the correlation of pain 
with cycle and pain with event within both the PMS (z=2.643; 
p<0.004) and Non-PMS (z=-2.304; p<0.005) groups. The mean
correlations reveal that pain/event has a greater correlation 
(PMS: Zw=-0.150, Non-PMS: Zw=-0.133) than pain/cycle (PMS: Zw=-
0.008; Non-PMS: Zw=-0.012), suggesting that the association
between pain and event is greater than the association between 
pain and cycle phase. The fact that both sets of z values are 
negative indicates that increased reporting of pain is associated 
with negative life events and the beginning of the cycle. There 
was no significant difference between PMS and Non-PMS groups on 
correlations with pain/cycle or pain/event. Correlations between 
pain and event were significantly different from those between 
pain and cycle within both pill (z=1.664; p<0.048) and non pill
(z=-2.591; p<0.003) groups. This is explained by the fact that
the pain/event correlation (Pill: Zw=-0.087, Non-Pill: Zw--0.189) 
is greater than the negative pain/cycle correlation (Pill: Zw--
0.005; Non-Pill: Zw=-0.063) for both groups. There was a
significant difference between groups on the correlation of pain 
with event (z=1.896; p<0.029), with non-pill subjects having a 
greater correlation between pain and event than pill subjects.
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Table 21b
Concentration
PMS Non-PMS Pill Non-Pill PMS vs Non Pill vs Non
Zw Zw Zw Zw z p z p
A Cycle/mood 0.038 -0.002 0.038 -0.009 0.735 0.233 0.865 0.194
B Event/mood -0.157 0.272 -0.169 -0.202 2.140 0.006 0.599 0.277
z z z z  z p z p
C difference -2.223-5.125 -2.201 -3.949 2.052 0.002 1.236 0.109
A/B P 0.013 0.0001 0.013 0.00005
There were significant differences between the correlation of 
concentration with cycle and concentration with event within both 
the PMS Cz=-2.223; p<0.013> and Non-PMS (z=-5. 125; p<0.0001)
groups. The weighted means reveal that event is more highly 
correlated with concentration (PMS:Zw=-0. 157; Non-PMS:Zw=0.272) 
than with cycle phase (PMS:Zw=0.038; Non-PMS:Zw=-0.002). The 
direction indicates that for PMS subjects, reports of 
concentration are increased with negative life events and towards 
the end of the cycle; whereas for Non-PMS subjects, increased 
reports are associated with positive life events and the beginning 
of the cycle. There was a significant difference between groups on 
cycle/event differences (z=-2.052; p<0.002) indicating that for
Non-PMS subjects there was a greater difference between the 
correlation of concentration with cycle and concentration with 
event. This is reflected in the significant difference between the 
two groups on the correlations of concentration with event 
(z=2.140; p<0.006), with Non PMS subjects having a greater
correlation between concentration and event than PMS subjects. 
Correlations between concentration and event were significantly 
different from those between concentration and cycle within both 
pill (z=-2.201; p<0.013) and non pill (z=3.949; p<0.0005) groups. 
This is explained by the fact that the concentration/event
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correlation (Pill: Zw=-0.169, Non-Pill: Zw=-0.202) is greater than 
the concentration/cycle correlation (Pill: Zw=-0.038; Non-Pill:
Zw=-0.009) for both groups.
Table 21c
Behaviour Change
PMS Non-PMS Pill Non-Pill PMS vs Non Pill vs Non
Zw Zw Zw Zw z p z p
A Cycle/mood 0.119 0.065 0.103 0.017 3.453 0.0003-1.562 0.05
B Event/mood -0.193 -0.231 -0.217 -0.195 0.569 0.006 -0.389 0.35
z z z z  z p z p
C difference -1.375 -3.161 -1.921 -3.635 1.628 0.103 1.214 0.115
A/B P 0.080 0.009 0.027 0.0001
There were significant differences between the correlation of 
behaviour change with event and behaviour change with cycle 
within the Non PMS (z=-3.161; p<0.0009) group, indicating that
behaviour change was more related to event than to cycle phase. 
There was a significant difference between the behaviour 
change/cycle scores between groups (z=3.453; p<0.0003) indicating 
that the correlation between behaviour change/cycle for PMS 
subjects is greater than that for Non-PMS subjects. Correlations 
between behaviour change and event were significantly different 
from correlations between behaviour change and cycle, within both 
pill (z=1.921; p<0.027) and non pill (z=3.635; p<0.0001) groups.
This is explained by the fact that the behaviour change/event 
correlation (Pill: Zw=0.217, Non-Pill: Zw=-0.195) is greater than 
the behaviour change/cycle correlation (Pill: Zw=0.103; Non-Pill:
Zw=0.017) for both groups. There was a significant difference 
between the behaviour change/cycle correlations between groups 
(z=-1.562; p<0.05) indicating that pill subjects had a greater
correltion with cycle than non-pill subjects. The direction
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suggests that increased reporting of behaviour change is 
associated with negative life events and the end of the cycle for 
all subjects
Table 21a
Autonomic Reaction
PMS Non-PMS Pill Non-Pill PMS vs Non Pill vs Non
Zw Zw Zw Zw z p z p
A Cycle/mood -0.106 -0.109 -0.226 -0.075 -0.064 0.471 -2.802 0.003
B Event/mood -0.193 -0.120 -0.023 -0.182 -1.373 0.085 -2.662 0,002
z z z z  z p z p
C difference -1.614 -0.194 -3.357 -2.220 1.004 0.158 1.330 0.092
A/B P 0.054 0.424 0.0004 0.013
There were almost significant differences between the correlation 
of autonomic reaction with event and autonomic reaction with 
cycle within the PMS group (z=1.614; p<0.054), indicating that
autonomic reaction was more related to event than to cycle phase, 
for both groups of subjects. Correlations between autonomic 
reaction and event were significantly different from those between 
autonomic reaction and cycle, within both pill <z=-3.357; 
p<0.0004) and non pill (z=2.220; p<0.013) groups. This is
explained by the fact that the autonomic reaction/cycle 
correlation (Zw=-0.226) is greater than the autonomic 
reaction/event correlation (Zw=-0.028) within the pill group, and 
autonomic reaction/event correlation (Zw=-0.183) is greater than 
the negative affect/cycle correlation (Zw=-0.075) for the non­
pill group. The direction suggests that increased reporting of 
autonomic reaction is associated with negative life events and the 
beginning of the cycle for all subjects. There was a significant 
difference between groups on the correlations with cycle (z-~ 
2.802; p<0.003) and event (z=-2.662; p<0.0021), with pill subjects
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having the greater correlation with cycle, and non-pill subjects 
the greater correlation with event.
Table 21e
Water Retention
PMS Non-PMS Pill Non-Pill PMS vs Non Pill vs Non
Zw Zw Zw Zw z p z p
A Cycle/mood 0.127 0.103 0.129 0.078 0.442 0.330 0.929 0.178
B Event/mood 0.059 0.032 -0.052 0.063 -0.497 0.312 0.007 0.500
z z z z  z p z p
C difference 2.459 1.341 1.300 0.322 1.791 0.022 0.691 0.245
A/B P 0.006 0.09 0.374
There were significant differences between the correlation of 
water retention with event and water retention with cycle within 
the PMS group (z=2.459; p<0.006) group, indicating that water
retention was more related to cycle phase than to event. The
direction of the mean scores suggests that increased reports of
water retention are associated with positive life events 
(PMS:Zw=0. 059, Non-PMS: Zw=0.32) and the end of the cycle
(Pill:Zw=0.129, Non-Pill:Zw=0.103) for all subjects. There were
no significant differences between groups on correlations with 
cycle or event. There were no significant differences within or 
between pill groups on correlations of water retention with cycle, 
and water retention with event.
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Table 21f
Negative Affect
PMS Non-PMS Pill Non-Pill PMS vs Non Pill vs Non
Zw Zw Zw Zw z p z p
A Cycle/mood -0.045 0.002 -0.063 -0.038 -0.886 0.184 -1.866 0.03
B Event/mood -0.273 -0.386 -0.313 -0.330 2.120 0.017 0.323 0.37
z z z z  z p z p
C difference -4.232 -7.28 -4.209 -5.982 -2.169 0.015 -2.228 0.106
A/B P 0.0001 0.0001 0.0001 0.0001
The correlations between negative affect and mood, negative affect 
and cycle were highly significantly different within both PMS (z=- 
4.232; p<0.0001) and Non-PMS (z=-7.282; p<0.0001) groups. This is 
explained by the fact that the correlation between negative affect 
and event (PMS: Z*=-0.273, Non-PMS: Zw=-386) is greater than that 
between negative affect and cycle (PMS: Zw=-0.045, Non-PMS:
Zw=0.002) for both groups. There was a significant difference 
between these two correlations (z=-2.169; p<0.015), suggesting
that for Non-PMS subjects the difference between the correlation 
of negative affect with mood and negative affect with life event 
was greater than for PMS subjects. This is possibly explained by 
the fact that there is a significant difference between the two 
groups on the correlation of negative affect and event (z=2.120; 
p<0.017), with Non-PMS subjects having a greater correlation 
between mood and event than PMS subjects. Correlations between 
negative affect and event were significantly different from those 
between negative affect and cycle, within both pill (z- 4.209, 
p<0.0001) and non pill (z=-5.982; p<0.0001) groups. This is
explained by the fact that the negative affect/event correlation 
(Pill: Zw=-0.313, Non-Pill: Zw=-0.330) is greater than the
negative affect/cycle correlation (Pill: Zw=-0.063; Non-Pill. Zw- 
0,038) for both groups. The direction suggests that increased
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reporting of negative affect is associated with negative life 
events and the beginning of the cycle for all subjects. There was 
a significant difference between pill groups on the correlations 
of negative affect with cycle (z=-1.866; p<0.03), with Non-Pill 
subjects having a greater correlation between negative affect and 
cycle than pill subjects,
Table 21g
Arousal
PMS Non-PMS Pill Non-Pill PMS vs Non Pill vs Non
Zw Zw Zw Zw z p z p
A Cycle/mood -0.278 -0.146 -0.051 -0.029 -2.467 0.007 0.408 0.341
B Event/mood 0.246 0.209 0.281 0.312 0.705 0.242 -0.573 0.284
z z z z  z p z p
C difference 0.589 1.198 -3.871 -5.789 1.919 0.028 -1.356 0.088
A/B P 0.277 0.119 0.0005 0.0001
There were no significant differences between the correlation of 
arousal with event and arousal with cycle within both PMS and 
Non-PMS groups. Examining the direction of the weighted means for 
each group, we can see higher arousal is experienced at the 
beginning of the cycle, and that increased arousal accompanies 
positive life events for all subjects. The opposing directions of 
the two correlations explains the non-significant difference 
between the correlations, as the direction of the correlation is 
ignored in the calculation: the analysis is testing to see which 
has the stronger relation. There was a significant difference 
between PMS groups on cycle/event differences (z=1.919; p<0.028), 
indicating that the difference between arousal/event, and 
arousal/cycle was greater for the PMS subjects than for the non- 
PMS subjects. This can be explained by the significant difference
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between PMS and Non-PMS subjects on the correlation of arousal 
with cycle phase (z=2.467; p<0.007), with the correlation between 
arousal and cycle being greater for PMS subjects than for Non-PMS 
subjects. Correlations between arousal and event, were 
significantly different from those between arousal and cycle, 
within both pill (z=-3.871; p<0,0005) and non pill (z=-5.789;
p<0.0001) groups. This is explained by the fact that the 
arousal/event correlation (Pill: Zw=0,281, Non-Pill: Zw=0.312) is 
greater than the arousal/cycle correlation (Pill: Zw=-0.051; Non- 
Pill: Zw=-0.029) for both groups.
Table 21h
Control
PMS Non-PMS Pill Non-Pill PMS vs Non Pill vs Non
Zw Zw Zw Zw z p z p
A Cycle/mood 0.064 0.048 0.069 0.019 -2.111 0.017 0.914 0.181
B Event/mood -0.139 -0.180 -0.115 -0.156 0.788 0.218 0.766 0.223
z z z z  z p z p
C difference -1.383 -2.514 -0.763 -2.794 -0.800 0.212 -1.436 0.076
A/B P 0.070 0.003 0.224 0.002
There were significant differences between the correlation of 
control with event and control with cycle within the Non PMS 
(z=2.514; p<0.006) group, indicating that control was more related 
to event than to cycle phase. There was a significant difference 
between groups on the correlations of control with cycle (z=- 
2.111; p(0.017), indicating that the correlation between control
and cycle was greater for Non-PMS subjects (Zw=0.048) than for PMS 
subjects (Zw=0.064). The positive correlation indicates that 
control symptoms are greater towards the end of the cycle. The 
negative correlations between control and life event (PMS: Zw=-
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0.139, Non PMS: Zw 0.180) Indicate that increased reporting of
control symptoms were associated with negative life events. 
Correlations between control and event were significantly 
different from those between control and cycle, within the non 
pill (z=2.794; p<0.002) group. The correlation between control and 
event (Pill :Zw=-0.115, Non-Pill:Zw=-0.156) was greater than that 
between control and cycle (Pill:Zw=0,069, Non-Pill: Zw=0,019)
within both groups, but only significantly so for the non-pill 
subjects.
Table 21j
Positive Affect
PMS Non-PMS Pill Non-Pill PMS vs Non Pill vs Non
Zw Zw Zw Zw z p z p
A Cycle/mood 0.097 0.030 0.038 0.005 -0.752 0.227 0.696 0.749
B Event/mood 0.267 0.437 0.289 0.413 -3.192 0.001 -2.287 0.001
z z z z  z p z p
C difference -5.143 -7.719 -4.226 -8.447 1.822 0.034 2.985 0.001
A/B P 0.0001 0.0001 0.0001 0.0001
There were significant differences between the correlation of 
positive affect with cycle and positive affect with event within 
both the PMS (z=5.143; p<0.0001) and Non-PMS (z=7.719; p<0.0001) 
groups, indicting that positive affect was more related to event 
than to cycle phase, for both groups. The direction of the mean 
scores suggests that increased reports of positive affect are 
associated with positive life events and the end of the cycle for 
all subjects. There was a significant difference between the two 
groups on correlations with event/cycle (z=1.822; p<0.034),
indicating that the difference between the correlation of positive 
affect with cycle and with event was greater for Non-PMS than for 
PMS subjects. This is reflected in the significant difference
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between groups on the positive affect/event correlation (z=-3.192; 
p<0.001), with Non PMS subjects having a greater correlation 
between positive affect/event than PMS subjects. Correlations 
between positive affect and eventwere significantly different from 
those between positive affect and cycle, within both pill (z=- 
4.226; p<0.0001) and non pill <z=-8.447; p<0.0001) groups. This 
is explained by the fact that the positive affect/event 
correlation (Pill: Zw=0.289, Non-Pill: Zw=0.413) is greater than
the positive affect/cycle correlation (Pill: Zw=0.038; Non-Pill: 
Zw=0.005) for both groups. There was a significant difference 
between pillgroups on the difference between positive affect/event 
and positive affect/cycle correlations (Z=-2.985; p<0.001), with a 
greater difference between Non-Pill than pill subjects 
correlations. There was also a significant difference between 
groups on correlations of positive affect with event (z=-2.287; 
p<0.001), with Non-Pill subjects having a greater correlation 
between event and positive affect than pill subjects.
In conclusion, mood is significantly more related to event than to 
cycle phase for all subjects, with the exception of water 
retention, which was more related to cycle phase than to event. 
There was an increase in reporting of negative symptom clusters 
associated with negative life events, and an increase in the 
reporting of arousal, water retention and positive affect 
associated with positive life events, for all subjects, both 
between and within groups. The only between group difference was 
for concentration difficulties, which were associated with 
negative events for PMS subjects, and positive events for Non-PMS 
subjects. There were increases in negative affect, arousal, pain 
and autonomic reaction at the beginning of the cycle for all 
subjects, and increases in control, behaviour change, water 
retention and positive affect at the end of the cycle. Between 
group differences were found for negative affect, with PMS 
subjects reporting increases at the beginning of the cycle, and 
Non-PMS subjects at the end; as well as for concentration, with
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Pill subjects reporting increases at the end and Non-Pill at the 
beginning.
Examining the significant differences between groups on the 
correlations of mood with cycle and mood with event, on two of 
the significant mood/cycle differences, arousal and behaviour 
change, PMS subjects show a higher correlation with cycle than do 
Non-PMS subjects, Non-PMS subjects show higher weighted mean 
correlations between control and cycle than PMS subjects do. Non- 
PMS subjects have significantly higher correlations between 
mood/event than PMS subjects on negative affect, concentration,and 
positive affect. Pill subjects showed greater correlations between 
mood and cycle than Non-Pill subjects on behaviour change and 
autonomic reaction. Non-Pill subjects showed a greater correlation 
than pill subjects between negative affect and cycle.
Examining the between group variations on the difference between 
corelations with mood/cycle and mood/event, there is a 
significantly greater difference between the correlations of non- 
PMS subjects than those of PMS subjects on negative affect, 
arousal, concentration and positive affect. There were greater 
correlations between mood and event within non-pill than within 
pill subjects on pain, autonomic reaction, and positive affect. 
There was a significantly greater difference between the 
correlations of non-pill subjects than those of pill subjects, on 
positive affect.
The relatively small nature of the Zw values which are found in 
this analysis are the result of the opposing direction of many of 
the correlations within the groups of PMS/Pill subjects. 
Inspection of the individual correlations (table 20b) reveals that 
within each group of PMS/Non-PMS or Pill/Non-Pill, there are many 
differences. For example, there are six positive correlations and 
six negative correlations between negative affect and cycle for 
pill subjects, nine positive correlations and nine negative 
correlations for non-pill subjects. This results in small negative 
2 transformation values.
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Sect1on 3.6. Discussion
Section 3.6.1. Relationship between measures of state
The finding that self-reported stress and self-reported arousal 
were not negatively correlated overall was contrary to 
expectations, as it contradicted the results of the first 
experiment. However, the significant correlations were negative, 
confirming that as self reported-arousal increases, self reported 
stress decreases. This is further confirmation of the inverse 
relationship between the two measures of state. Thayer (1978) 
hypothesised that the activity dimensions A and B, equivalent to 
arousal and stress, would be positively correlated at moderate 
levels of energy expenditure, and negatively correlated at high 
levels. This could explain why negative correlations are found 
between stress and arousal following testing, in the present 
study, as one would expect energy expenditure to be greater 
following testing, than before testing. This may explain why there 
is a positive correlation between stress and arousal before 
testing premenstrually. As there were no significant differences 
between the subject groups on the relationship between measures of 
state, we can conclude that the general trend is for an inverse 
correlation between stress and arousal, for all subjects, at the 
testing sessions after testing premenstrually, as well as prior to 
and after testing intermenstrually. However, as the majority of 
the results are non-significant, this conclusion must be viewed 
with caution.
Section 3.6.2. Difference in state over the cycle: 
within and between subject groups.
The finding of increased arousal in the premenstrual phase 
confirms the original hypothesis and adds to the already 
substantial literature testifying to changes in arousal over the 
cycle (Asso & Brier 1982). As this is self-reported arousal.
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rather than physiologically measured arousal, we can assume that 
subjects are perceiving the change in state. The finding of few 
significant performance changes with increased arousal, and the 
fact that the only consistent pattern is for an improvement in 
cognitive processing, suggests that the arousal is reflecting an 
increase in motivation or effort. This suggests that all subjects 
are perceiving demand as greater in the premenstrual phase, and 
coping by responding appropriately. There is a conceptual problem 
in the interpretation of the arousal measure, as there are two 
possible alternatives. One interpretation is that self report 
arousal is a measure of motivation, similar to Thayer's Activation 
dimension A (Thayer 1978), or appropriate response to perceived 
demand (King et al 1983). The alternative is that self-reported 
arousal is an index of activation as perceived by the subjects, 
representing a general state of bodily activation. The first 
explanation conceptualises arousal as a cognitive response, 
whereas the second explanation could involve underlying 
physiological mechanisms which are resulting in increases in 
activation. However, these two explanations are not necessarily 
contradictory, as subjects may be responding to perceived demand 
by increasing effort and motivation, and this is reflected in an 
increase in activation, which can be measured by the self-report 
arousal scale.
As there was no difference between PMS and non-PMS subjects on 
levels of self-reported arousal premenstrually, it cannot be 
assumed that PMS subjects are perceiving themselves as sufferers 
because of higher levels of arousal than non-sufferers, or that 
PMS subjects are reacting to increases in demand differently.
The finding that PMS subjects are showing greater change in 
arousal over the cycle than non-PMS subjects, suggests that 
although there is no significant difference between groups on 
measure of arousal, the PMS subjects are showing a greater 
increase in arousal premenstrually than the non-PMS subjects. This 
greater increase in the PMS subjects arousal scores, is a result 
of the fact that PMS subjects are reporting lower levels of
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arousal in the intermenstrual phase. This could indicate that the 
PMS subjects are more motivated than the non-PMS subjects, and 
therefore showing greater increases in effort premenstrually, 
relative to their intermenstrual scores. It may also indicate that 
PMS subjects have to exert more effort than non-PMS subjects to 
cope. As the change in arousal over the cycle seems to be greater 
for the PMS subjects than for the non-PMS subjects, it is possible 
that they are made more aware of the change which has taken place. 
It is also possible, as suggested by Koeske (1977) and Parlee 
(1981), that PMS subjects are interpreting the increased arousal 
in the premenstrual phase differently from the non-PMS subjects, 
experiencing it as negative, and possibly attributing arousal 
changes to the cycle; unlike non-PMS subjects who may use non­
specific causal explanations. The fact that there was no evidence 
for performance debilitation in PMS subjects, despite their 
expectations, may be due to the fact that they have a salient 
attribution for the state change, and therefore can anticipate and 
compensate for it. However, this did not result in non-PMS 
subjects having worse performance than PMS subjects, which is what 
Rodin (1976) would have predicted, due to the non-PMS subjects 
having no source of attribution for the arousal. However it is 
possible that both groups of subjects were attributing the arousal 
to the cycle, and therefore having a source, yet the PMS subjects 
are interpreting it as more negative than the non-PMS subjects. As 
negative attitudes and expectations surrounding menstruation have 
been shown to be related to negative labelling of premenstrual 
'arousability* (Koeske 1983), we might expect the PMS subjects to 
use a more negative label than the non-PMS subjects. However, this 
differential labelling, if it is so, does not seem to have an 
effect on performance or mood, as predicted by Koeske (1977).
The increase in self-reported stress premenstrually substantiates 
the research which shows that stress varies with the cycle 
(Sampson 1979; Ladish 1977; Hastrup and Light 1984; Vilcoxen et al 
1976; Marinari 1976), increasing in the premenstrual phase. If the 
self-report measure is an index of anxiety, fear (Thayer 1978), or
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inappropriate response to demand (King et al 1983), this suggests 
that anxiety and maladaptive responses are greater in the 
premenstrual phase. The heightened level of stress may be due to 
the anticipation of testing in a phase of the cycle which 
subjects perceive as being particularly troublesome. The finding 
that 26 of the 30 subjects expected a performance decline 
premenstrually, indicates that the majority of subjects anticipate 
the premenstrual phase as being troublesome. The hypothesis that 
PMS subjects would report higher stress premenstrually than non- 
PMS subjects was not confirmed, suggesting that PMS subjects are 
not perceiving the menstrual cycle as more stressful than non-PMS 
subjects, or making more maladaptive responses.
There was no difference between the groups in change in state 
over the testing session, at either cycle stage. This suggests 
that there is no between-group difference in the way subjects are 
reacting to the testing session. The hypothesis that PMS subjects 
would show greater state change during testing premenstrually than 
intermenstrually was not supported. This suggests that all 
subjects are increasing effort in a similar way, if effort is 
being increased, regardless of whether they label themselves as 
PMS sufferers or not, whether they are taking the contraceptive 
pill or not.
There were no significant differences between pill and non-pill 
users on measures of state during the cycle, a finding which 
reflects previous research (Bell 1976). There are reports in the 
literature of lower activation during menstruation in 
contraceptive pill users (Auger 1968), however this would not be 
reflected in the results of this present study, if indeed it were 
the case, as subjects were only tested in the premenstrual and 
intermenstrual phases of the cycle. As there were no significant 
PMS/Pill interactions in the analysis, this suggests that any pill 
effects were true for both PMS and non-PMS subjects: for there was 
no distinction between PMS/Pill and Non-PMS/pill subjects.
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The hypothesis that subjects in the experimental Stress condition 
would show greater increases in state change over the testing 
session was not confirmed. However, all subjects in the Stress 
condition, regardless of PMS or Pill status, reported 
significantly greater arousal following testing intermenstrually. 
There was almost significantly greater arousal following testing 
premenstrually and prior to testing intermenstrually. This 
suggests that subjects in the Stress condition were experiencing 
greater activation overall. The fact that there were no increases 
in self-reported stress in the Stress group, greater than that in 
the control group, suggests that subjects were reacting to the 
stressor in an adaptive way, coping with the effects, and that 
increases in anxiety are not occurring. This confounds the 
suggestion (Shultz & Schonpflug 1982) that coping skills which 
prevent performance decline, exerted in the presence of an 
external stressor, may result in increases in anxiety, and may 
thus be maladaptive. If there are any increases in anxiety, as is 
suggested by the increase in self-reported stress premenstrually, 
they are taking place uniformly across subjects, and not different 
between Stress and non-Stress subjects.
The finding that the only significant effect of the stressor was 
in the intermenstrual phase may be because all subjects are 
exhibiting increases in arousal premenstrually, whether they are 
in the stress condition or not. However, as arousal is lower in 
the intermenstrual phase overall, the effects of stress are 
significantly greater. This also contradicts previous research 
(Marinari 1976; Ladish 1977; Hastrup and Light 1974) which shows 
greater stress reaction in the luteal or premenstrual phase of the 
cycle. It is possible that the subjects in this study were not 
evaluating the environmental stressor as threatening. However, as 
subjects in the Stress condition were reporting greater stress 
before testing as well as after testing, we cannot assume that the 
increased arousal is a result of the environmental stressor. This 
cannot be anticipation of the stressor, as subjects in the 
intermenstrual testing session, in the stress condition, did not
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realise that they were about to carry out the Stroop or the block 
design test, and yet arousal is still higher intermenstrually for 
the Stress subjects than for the non-Stress subjects, although not 
significantly so. This finding may be a chance one, or an artifact 
of the assignment to groups.
There are various possible reasons which could be offered to 
explain the lack of a significant state change over all 
sessions, following the stressor: it may be that the
experimentally devised stressor was not sufficiently strong to 
have an great effect on state change, although subjects reported 
that they found both the Stroop and the block design test 
difficult and demanding. Alternatively, subjects may have been 
exerting adequate coping strategies, to deal with an external 
stressor which was not perceived as unduly challenging. It may 
also be a result of the fact that the self reported state was 
measured following completion of the performance tests, by which 
time any specific effect of the stressor had been masked by the 
testing. If state had been measured immediately following the 
stressor, we would expect to have found a difference between the 
stress group and the control group on state change over the 
session. It is also possible that subjects may not have perceived 
the change in state following the stressor, and therefore not 
reported it, whereas a different index of state, such as heart 
rate, may have showed a change.
As the expectation that PMS sufferers would show more reactivity 
to the external stressor was not confirmed, it would seem to 
confound the suggestion that women who perceive themselves as 
suffering from premenstrual symptoms are less able to cope with 
stress than non-symptomatic women (Sampson 1979). As there were no 
interactions between pill and external stress, previous findings 
that pill users are less affected by stress premenstrually than 
non-pill users (Marinari 1976) have been challenged.
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Section 3.6.3. Relationship between state & performance
The hypothesis that performance would be more consistently 
related to self-reported stress than to self-reported arousal was 
not confirmed, as the few significant correlations that were 
found, were between arousal and performance. This again confirms 
Koeske's (1977) claim that state change during the menstrual cycle 
has little effect on behaviour.
The finding of no significant relationship between self-reported 
stress and performance confounds the original hypothesis. The 
extremely small number of significant correlations suggests that 
those found are chance results. It is possible that the degree of 
state change experienced here is not great enough to significantly 
affect performance. This would provide some support for the 
suggestion that dimension B of Thayer's AD-ACL, which parallels 
the self-report stress measure, often has little effect on 
performance (Eysenck 1982). It also suggests that the results from 
the first experiment may have been chance, If self-report stress 
is measuring increases in anxiety, this result would suggest that 
anxiety is having little effect on performance. The reason for 
this could be that the anxiety is not of sufficient strength to 
affect performance, or that increases in self-reported arousal, 
reflecting increased effort, are counteracting any effects of 
self-reported stress.
Increases in self-reported arousal premenstrually were 
associated with increased speed and accuracy on the synonyms
task. This is further support for the theory that higher arousal
levels may be accompanying increased effort or attention used by 
subjects. The reason for the finding that intermenstrual arousal 
levels are not related to improvements in performance, may be 
because there are not the same increases in arousal
intermenstrually and therefore not the same increases in
compensatory effort.
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The benefical effect of arousal on performance agrees with the 
original Yerkes-Dodson (1908) theory, with increases in arousal 
resulting in improvements in performance. As the performance tasks 
are not unduly difficult, the optimum level of arousal for 
performance is fairly high, and as there are no excessive arousal 
changes in this study, subjects would not be expected to reach a 
point at which performance would start to decline as a result of 
too much arousal. This finding of a positive relationship between 
arousal and performance also supports the hypothesis (Thayer 1978) 
that higher scores on dimension A of Thayer's AD-ADCL, comparable 
to self-reported arousal, would facilitate performance.
The relationship between state and performance is not uniform, as 
has been hypothesised by previous researchers (Hockey 1983). Self- 
reported stress and arousal can have either a beneficial or a 
debilitating effect, or no effect at all, on performance, 
depending on the test used.
Section 3.6.4, Difference between groups on performance
There seems to be no evidence for a difference between pill and 
non-pill subjects on performance, even when subjects are separated 
into PMS and non-PMS groups. This is in contradiction to research 
which reports cyclical variability in normally cycling subjects 
which is not found in pill users (Diamond, Diamond and Mast 1972; 
Tedford, Warren and Flynn 1977; Vila and Beech 1978; Henderson et 
al 1970; Patkai, Johnson & Post 1974; Sheldrake & Cormack 1976; 
Garret & Elder 1984) and further substantiates the claim that 
there is no difference between the behaviour of women taking the 
contraceptive pill and those not (Trinder et al 1973; Baisden and 
Gibson 1975; Doty 1975). A possible explanation for the finding of 
no difference between the two groups is that none of the subjects 
shows any cyclical variations in performance, and therefore there 
is no difference between pill and non-pill subjects.
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The hypothesis that PMS subjects would show greater difference 
between PM and IM performance than non-sufferers was not 
confirmed, as there were no significant differences between the 
PMS and non-PMS groups on the change in performance over the 
cycle. There is evidence PMS subjects were slower than non-PMS 
subjects at the synonyms task intermenstrually, possibly because 
they were exerting less effort midcycle. The only difference 
between PMS and non-PMS subjects in the premenstrual phase, in 
which PMS subjects were slower at dot detection, may be a chance 
result.
As hypothesised, the finding of no performance change over the 
cycle is accompanied by increased arousal within subjects 
premenstrually, which suggests that increased effort is being 
exerted to cope with the expected performance decline 
premenstrually. As this effort is resulting in better performance 
on the synonyms task in the premenstrual phase, it suggests that 
if the effort were not exerted, there would be no improvement in 
performance premenstrually, and perhaps a performance decrease. 
This seems to confirm Rodin's (1976) suggestion that menstruating 
women can predict and compensate for any expected cyclical 
performance changes. There is no evidence for the hypothesis of 
Lazarus (1976) that 'constitutional vulnerability' in the form of 
increased neuroticism affects coping strategies, as both PMS and 
non-PMS seem to be coping adequately, despite the higher 
neuroticism scores of PMS subjects. As there are also increases in 
stress in the premenstrual phase, it seems that the exertion of 
coping strategies may be putting internal strain on the women. As 
Shultz & Schonflug (1982) pointed out, compensatory activity can 
increase feelings of annoyance and stress, contributing to 
disorganisation, emotionality and feelings of worry. Therefore we 
must be careful in interpreting any coping strategies which have 
been exerted as being effective, as avoidance of cyclical 
performance change seems to have been accompanied by an increase 
in stress, which may be an increase in anxiety. Thus concern for 
the primary task may be augmented by increased self concern, 
adding emotional load to any existing stress.
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The experimentally induced stress seems to have had no effect on 
performance, with only one significant difference between the 
stress and non-stress subjects. There was no interaction between 
PMS or pill and induced stress, showing that stress had the same
effect on the different subject groups. One possible reason for
this result is that the experimentally induced stress was not 
sufficiently strong or long lasting to have an effect. However, 
the Stroop colour word test has been used extensively in previous 
research as a stressor, and proved effective (Aberger 1982; 
Jorgensen 1979; Shapiro 1961; Plante & Denney 1984). In this 
present study the test was made more stressful by the addition of 
a time limit and a buzzer on the computer if an incorrect response 
was made. The spatial ability task was impossible to complete in 
the time allocated, and should have proved stressful as it was 
accompanied by 'experimenter presence', which has been shown to 
have anxiety provoking effects (Geen 1971; Geen 1974). Also, as 
previously reported, students in the pilot study found the 
manipulations anxiety provaking. As the purpose of the stressor 
was to represent environmental stress which subjects might
experience in daily life, and monitor its' effects on performance,
it would not have been appropriate to use a more extreme form of 
stressor, such as electric shocks. Ethical reasons also prevented 
the use of extreme laboratory stressors on women who were already 
experiencing distress due to their premenstrual symptoms.
One alternative would be the use of a continuous stressor during 
testing, such as a continuous noise, which may have a differential 
effect at different cycle stages.
It is possible that subjects were coping very adequately with
the environmental stress, to prevent any debilitating effect on 
performance. The greater arousal found in the stress group 
following testing would seem to support this idea. This indicates 
that women are unlikely to be more affected by environmental 
stress premenstrually than intermenstrually in terms of
performance variability, as suggested by Plante & Denney (1984). 
Research which reports greater reactivity to stress in the
premenstrual phase of the cycle has concentrated on physiological
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response to stress (larinari 1976; Hastrup and Light 1984; Ladisch 
1975) rather than the effects on performance.
As the hypothesis that PMS subjects would show more reactivity to 
stress premenstrually in terms of performance change was not 
supported, we can assume that these subjects are not reacting to 
the stressor any differently from the non-PMS subjects. We can 
extrapolate from this that there should not be any difference in 
the everyday work performance of these two groups of women, under 
conditions of mild stress.
The hypothesis that there would be no difference in the 
performance of those women who expect a premenstrual decline and 
those who don't was not confirmed. The majority of subjects 
predicted performance decline premenstrually, which suggests that 
they held negative expectations concerning the effects of 
menstruation. This is reflected in the finding that subjects who 
expect a performance decrease find menstruation more bothersome on 
the menstrual attitude questionnaire. Whether this is a result of 
the expected performance decrease, or the expected decrease is a 
result of a third factor which makes menstruation bothersome, is 
not clear. The main difference between subjects who predict an 
improvement in performance premenstrually and those who predict a 
decrease, is that the improvement prediction subjects are 
performing at a lower level in the intermenstrual phase. This 
suggests that their prediction is correct, they are in fact 
performing relatively better in the premenstrual phase, but it is 
because they are starting from a lower base level than the 
subjects who predict a decrease. The reason for not finding a 
decrease premenstrually in those subjects who expect it may be 
that they are exerting compensatory effort to compensate for the 
decrease. Alternatively, it is possible that the finding that the 
majority of subjects expect a performance decrease is a reflection 
of negative cultural stereotypes, rather than a reflection of 
reality, and thus no change in performance would be recorded.
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The unequal numbers in the two groups makes assumptions from the 
analysis difficult, as the subjects who expect an improvement 
premenstrally seem to be very much in the minority, Assumptions of 
homogeneity of variance may be incorrect in this instance.
Section 3.6.5. Individual Differences between subjects
The hypothesis that PMS subjects would score higher on the 
neurotisism scale of the EPI was confirmed. This adds to the 
already substantial findings which suggest that women who complain 
of premenstrual symptoms are more likely to score high on 
neuroticism (Gruba & Rohrbaugh 1973; Rees 1953; Coppen and Kessel 
1963; Levitt and Lubin 1967; Backstrom & Hammerback 1986) and 
provides conflicting evidence to studies which find no 
relationship between neuroticism and premenstrual sympomatology 
(Kliensasser 1975; Clare 1977; Seagull 1974). However this does 
support the finding of Valsh et al (1981) that neuroticism is not 
related to performance in the menstrual cycle, as there were no 
significant performance differences between PMS and non-PMS 
subjects. There is some evidence that neuroticism is associated 
with low thresholds of emotional arousal (Peck & Wicklow 1975) 
with subjects who score high on neuroticism being more likely to 
show increases in heart rate and sweat gland activity as a 
reaction to stress. However, this is not found in this study, as 
PMS subjects are not reacting differently than non-PMS subjects 
to stress.
The finding that PMS sufferers are much more 'A' typed in 
personality than non-PMS sufferers suggests that PMS subjects may 
be more vulnerable to stress. However, as there was no difference 
between PMS and non-PMS subjects in reaction to the external 
stressor, this confounds the suggestion that type 'A' 
personalities show more impairment in the presence of stress 
(Rhodewalt et al 1984). Type 'A' personalities also perceive 
uncontrollable events as more distressing than type 'B' 
personalities (Rhodewalt & Agustsdottir 1984) which could indicate
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that PMS subjects are perceiving premenstrual symptoms as 
uncontrollable, and therefore evaluating themselves as PMS 
sufferers. However, there is also evidence that type 'A' 
individuals report fewer symptoms and perceive themselves as 
healthier than type 'B* individuals (Hart 1983), which seems to 
contradict the previous suggestion. One note of caution is that 
the method of discerning personality type in this present study 
was very brief, as A/B personality type was not the main focus of 
interest, and subjects were becoming over-saturated with 
questions. In a further study a more extensive means of assessing 
personality type should be used. It has been suggested (Abbott & 
Sutherland 1985) that two different scales should be used for each 
subject, and that subjects scores from the two scales should be 
congruent (ie both type 'A') before assumptions can be made about 
A/B personality traits and behaviour.
There was no evidence, from the menstrual attitude questionnaire 
(MAQ), that PMS subjects had more negative attitudes to 
menstruation than non-PMS subjects, confounding the original 
hypothesis and providing no support for research which maintains 
that PMS is a result of negative attitudes (Dennersten et al 
1983). However, it supports the existing body of research which 
presents evidence to the effect that menstrual attitude is not 
related to reporting of menstrual or premenstrual symptoms (Gough 
1975). One note of caution is that the MAQ may not be detecting 
subtle differences in attitude between the subjects. A more 
extensive examination of attitudes and beliefs, in the form of an 
interview, may reveal a relationship between symptoms and 
attitudes.
Section 3.6.6. Mood Change
The finding that the only difference between PMS and non-PMS 
subjects on daily mood reporting is on control, confounds the 
hypothesis that PMS sufferers will report greater increases in 
negative symptoms in the premenstrual phase of the cycle than non
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PMS subjects. The one significant difference between PMS and non- 
PMS subjects, with PMS subjects reporting more control symptoms in 
the intermenstrual phase of the cycle suggests that PMS subjects
are more likely to complain of a variety of symptoms
intermenstrually, as the control symptom cluster is composed of 
items which usually have a low frequency of endorsement and are 
supposed to reflect a tendency to complain of symptoms, regardless 
of whether they are usually associated with the menstrual cycle 
(Moos 1977). However, as this is the only significant difference
(at 0.03 level) it does not suggest that subjects who perceive
themselves as PMS sufferers are actually reporting symptoms 
significantly differently from those who perceive themselves as 
non-sufferers.
The finding that there is no difference between pill and non-pill 
subjects disputes reports that pill subjects experience less pain,
negative affect, concentration and behaviour change problems in
the menstrual and premenstrual phases of the cycle (Moos 1977; 
Silbergeld, Brast and Noble 1971) and supports previous findings 
of no differences between pill and non-pill subjects (Baisden & 
Gibsen 1975; Doty 1975; Stultz 1971).
Within subjects, water retention was increased in the 
premenstrualy as expected, however, there were also increases in 
concentration and negative affect in the premenstrual phase, and 
increases in pain and autonomic reaction in the menstrual phase, 
which is in agreement with previous research (Moos 1977; Parlee 
1980; Doty et al 1981). This suggests that alterations in fluid 
and electrolyte metabolism which are probably causing water
retention may be associated with behavioural problems, and 
increases in negative feelings in these subjects. As electrolyte 
measures were not taken in this study, this can only be a
tentative suggestion: further research would need to examine the
relationship between electrolytes and mood in detail. This does 
not imply a causal relationship between mood and physiological 
state. Negative moods in the premenstruum are as likely to be a 
result of internalised cognitions reinforced by societal
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stereotypes. The most useful explanation is probably that of an 
interaction between underlying physiology and attributions (Vila 
and Beech 1980), a bio-social interaction (Koeske 1983). It is 
possible that increases in pain and autonomic reaction in the 
menstrual phase of the cycle are due to physical symptoms, as has 
been suggested by previous researchers (Abplanalp 1979; Beaumont 
1975; Asso 1983), as the pain symptom cluster has been associated 
with symptoms of dysmenorrhea (Moos 1977).
The fact that higher reporting of arousal over the whole cycle is 
the only significant difference between PMS and non-PMS subjects, 
on the retrospective questionnaires, confounds the hypothesis that 
there will be more reporting of negative affect premenstrually by 
the PMS subjects. It also confounds the hypothesis that there 
would be a greater discrepancy between the daily and retrospective 
reports of the PMS subjects than the non-PMS subjects. In addition 
to greater reports of arousal throughout the cycle, PMS subjects 
are reporting more positive affect and concentration than non-PMS 
subjects in the menstrual and intermenstrual phases, and more 
negative affect, water retention and pain overall (but not 
significantly so). This suggests that PMS subjects are reporting 
higher symptom levels overall than non-PMS subjects. Thre is a 
similar pattern on the daily questionnaires, with PMS subjects 
reporting more pain, concentration, behaviour change, water 
retention, negative affect, control and positive affect than non- 
PMS subjects (again not significantly so). This supports the 
suggestion of Coppen and Kessel (1963) that women who complain of 
premenstrual complaints score high on neuroticism and are likely 
to complain greatly of symptoms throughout the whole month.
The finding that pill subjects report more positive affect overall 
during the cycle may be due to the perception of positive symptoms 
being different for women taking the pill, as it was shown in a 
pilot study that many women believe that the pill has a benefical 
effect on mood. As this was not reflected in the daily mood 
results, it suggests that it is not a robust effect.
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As predicted, there was more reporting of mood change on the 
retrospective questionnaires. As positive affect and arousal were 
reported to be significantly higher in the intermenstrual phase, 
and the other 'negative' symptom clusters reported as highest in 
the premenstrual phase, this suggests that all of the subjects 
perceive the premenstrual phase to be the most problematic, in 
contrast to reports from the daily questionnaires in which pain 
and concentration are greatest in the menstrual phase. It would 
seem that all are fulfilling cultural stereotypes and 
expectations, (Brookes-Gunn and Ruble 1977) by reporting negative 
symptoms in the premenstrual and menstrual phases and positive 
symptoms in the intermenstrual phases. This is despite the fact 
that these women have already completed daily questionnaires in 
which this degree of symptom reporting was not found, although the 
pattern of effects was similar. By asking women to retrospectively 
report their last cycle, their reporting the 'worst' cycle was 
hopefully avoided. The fact that premenstrual reporting was
greater than menstrual reporting in the majority of symptom 
clusters suggests that this group of women perceive themselves as 
premenstrual rather than menstrual sufferers. It would seem from 
the MDDQ results that all subjects are reporting these
characteristic symptoms, regardless of pill status or whether the 
women perceive themselves as PMS sufferers or not. Therefore the 
question that we should be asking is not bow do PMS sufferers 
differ from non-sufferers in terms of mood change, but why do they 
perceive themselves as sufferers. As all subjects appeared to be 
undergoing similar changes, it is interesting why the non-PMS 
subjects do not interpret their symptone as being part of a 
syndrome. The PMS subjects seem to be labelling the same set of
symptoms and mood changes as more problematic than the non-PMS
subjects. As the only significant difference between the two 
groups was on the personality variables of neuroticism and 'A' 
typed personality, it seems likely that these factors are related 
to the interpretation of symptoms as being part of a syndrome. As 
increases in neuroticism have been shown to be related to 
thresholds of arousal, it is possible that neuroticism is also
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related to thresholds of what is an acceptable symptom 
premenstrually. Thus, PMS and non-PMS sufferers may be 
experiencing the same symptom, but the PMS sufferers may have a 
lower threshold of acceptance, and therefore interpret their 
symptoms as being more problematic than the non-PMS sufferers. 
This would also support the argument that 'A' typed personality is 
related to greater reactivity to stress, which may result from 
lower thresholds. Thus, the symptoms experienced premenstrually 
may be experienced as more threatening by the more 'A' typed PMS 
subjects, and interpreted as part of a syndrome. More research is 
necessary to examine 'A' typed personality and the menstrual cycle 
before any firm conclusions can be made.
The results from the correlations of mood with life event and 
cycle suggest that life events are greater indicators of mood than 
cycle phase, thus confirming the original hypothesis. This agrees 
with previous reports that life stress is more important in 
determining mood than cycle phase (Vilcoxen et al 1976; Siegal et 
al 1979; Koeske 1977; Uno 1973). The present study has extended 
this finding by proving that positive moods are also more related 
to life events than to cycle phase. The use of self-perceived life 
events, rather than an inventory, seems to have been successful in 
this case, as it gave women the opportunity to define their own 
life events in terms of importance, and included events which 
would not have been on a checklist. However, there was a problem 
in that it allowed subjects to be selective in what they were 
remembering.
The finding that there was no significant cyclical pattern in the 
reporting of life events confounds the original hypothesis and 
suggests that women are not perceiving events as more negative in 
the premenstrual phase of the cycle.
The hypothesis that PMS subjects would show greater correlations 
with cycle than non-PMS subjects was confirmed, suggesting that 
although event was a greater indicator of mood for all subjects, 
it was more important for non-PMS subjects than for PMS subjects.
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It would seem that PMS subjects are more determined by cycle than 
non-PMS subjects.
The one symptom cluster that was significantly related to cycle 
rather than to event was water retention. This adds further 
strength to the hypothesis that water retention is caused by 
electrolyte imbalances, which are not causing increases in symptom 
complaints.
The addition of 'positive affect' as a symptom cluster on the Moos 
has provided further information regarding the fluctuation of 
positive mood in the menstrual cycle. It would seem that there are 
increases in positive mood in the intermenstrual phase of the 
cycle, however, the correlational analysis has shown that positive 
affect is more likely to be related to events than to cycle phase.
Section 3.6.7. Summary and conclusion
In conclusion, it would seem that not all of the original 
hypotheses have been confirmed.
Significant negative correlations were not found for all of the 
self-reported stress and arousal measures, contrary to 
predictions; although the significant correlations were negative. 
The self-reported arousal measure showed the expected premenstrual 
increase. However, self-reported stress also increased, which was 
not predicted.
There were no significant differences between the Stress and non- 
Stress subjects on measures of state, and no significant 
differences between PMS subjects in the Stress condition, and non- 
PMS subjects in the Stress condition, contrary to predictions.
There was no difference between the PMS and non-PMS subjects on 
measures of state premenstrually or intermenstrually. There was 
some evidence that PMS subjects were showing a greater increase in 
self-reported arousal premenstrually than non-PMS subjects, 
possibly because of lower intermenstrual baseline arousal.
The hypothesis that self-reported stress would be more related to 
performance than self-reported arousal, was not confirmed. There 
was a more significant relationship between arousal and
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performance, with increases in self-reported arousal being
associated with improved performance; however, this was only found 
on aspects of the synonyms task. The expectation that subjects in
the stress condition would show differences in performance from
those in the non-stress condition, was not confirmed.
The hypotheses that PMS subjects would be more 'A' typed in 
personality, and score higher on neuroticism, than non-PMS 
subjects, were confirmed. However, the hypothesis that PMS
subjects would have more negative attitudes to menstruation, based 
on the MAQ, was not confirmed.
There was no significant difference between PMS and non-PMS
subjects on mood reporting on the daily MDQ, contrary to
predictions, although PMS subjects reported higher symptoms
overall. There were significant increases in concentration,
negative affect and water retention in the premenstrual phase,
and increases in pain and autonomic reaction in the menstrual
phase, for all subjects. This was contrary to the hypothesis,
based on the first experiment, that water retention would be the 
only symptom cluster to significantly increase premenstrually.
There were discrepancies between the daily and retrospective mood 
questionnaires, as predicted. There was a consistant pattern of 
increased negative symptom reporting in the premenstrual phase, 
and increased positive symptom reporting in the intermenstrual 
phase, when tested retrospectively. The expected difference
between PMS and non-PMS subjects on retrospective questionnaires 
was not found, as the only between group difference was for higher 
reports of arousal overall by the PMS subjects.
As expected, there was no significant relationship between life 
events and cycle phase. The hypothesis that PMS subjects would 
report more negative life events in the premenstrual phase was not 
confirmed.
Mood was more related to life events than to cycle phase, as 
predicted, with positive moods related to positive events, and 
negative moods to negative events. There was a greater association 
between mood and event for non-PMS subjects than for PMS subjects, 
as predicted.
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The experimental work outlined above has attempted to investigate 
the relationship between state and performance in the menstrual 
cycle, using a stress research framework, as well as examining 
cyclical variations in mood change, both retrospectively and 
concurrently. In this chapter the conclusions from the two 
experiments will be discussed, in terms of the relationship 
between the variables studied, as well as their fluctuation over 
the menstrual cycle. In addition, comparisons will be drawn with 
previous research, and some suggestions for future work in the 
area outlined.
Section 4.1. Re1ationship between measures of state.
There was a clear dissociation between the indices of state in the 
first experiment, with the self-report and physiological indices 
not varying in unison across the cycle. This is further support 
for the suggestion that it is inadequate to use one index of state 
as an indicator of arousal or activation (Lacey 1967; Asso 1986; 
Eysenck 1982). Ideally, a number of physiological indices should 
be used in conjunction with self-report measures.
The clear dissociation between the indices of physiological state 
is one explanation for the lack of agreement in the literature 
concerning the exact nature of state change. Some indices of 
state, such as self-reported arousal and heart rate, will show 
cyclical variation, whilst others, such as time to BSPL, won't. 
The findings of the present experiments provide further support 
for the suggestion that there is fragmentation of responses from 
the cardiovascular system and the skin (Asso 1986). There are 
further problems arising from the difference between
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physiological responses, and physiological resting levels, both of 
which have been used in menstrual cycle research, which makes 
comparisons across studies difficult.
The present studies also provide further support for the argument 
that stress and arousal are not positively correlated (Bergstrom 
1972).
The postulation that there are two or more partially independent 
arousal systems (Eysenck 1982; Asso & Braier 1982) would seem to 
offer an explanation for the evidence of some dissociation between 
indices of state, as each may be measuring a different aspect of 
arousal. This theoretical stance also allows some explanation for 
the finding of no performance decrements with increased self- 
report arousal, as the self-report questionnaire may be measuring 
an aspect of arousal which is adaptive. This is in contrast to the 
heart rate measure in the first experiment, which seems to have an 
inverse relationship with performance, and thus may be measuring 
an aspect of arousal which is less adaptive,
The main conclusion from this part of the analysis is that a 
simple model of activation is inadequate. Whilst the mechanisms 
underlying the arousal system are not completely understood, it 
will be impossible to formulate a theoretical model of the 
relationship between different aspects of state during the 
menstrual cycle.
Section 4.2. State changes during the menstrual cycle.
The results from the two studies do not unequivocally support the 
suggestion (Asso & Beech 1975; Asso & Braier 1980; Vila & Beech 
1977; Williams et al 1971) that autonomic nervous system (ANS) 
activity is higher in the premenstrual phase. Time to BSPL, used 
as an index of ANS activity failed to show a premenstrual incease. 
Heart rate did increase in the luteal phase, substantiating 
previous reports (Little & Zahn 1974); however this result was not 
significant. It is possible that other indices of ANS activity, 
such as skin response or blood pressure may have shown a cyclical 
pattern: however, as there is strong dissociation between indices
- 237-
of physiological activation, it is impossible to predict a 
pattern. One other factor to consider, is that the experiments 
presented here did not examine central nervous system (CNS)
activation, which has been reported to be lower premenstrually 
(Asso 1983).
The self-report indices did suggest an increase in activity
premenstrually, but there were inconsistencies between the results
of the two studies. In the first study arousal increased 
significantly in the premenstrual phase, but there was no 
significant cyclical pattern in self-reported stress; whereas in 
the second study both self-reported stress and arousal were 
significantly higher in the premenstrual testing session. As
previously discussed, the arousal scale on the self-report 
checklist has been reported to reflect a useful or appropriate 
coping response to perceived demand (King et al 1983). The stress 
scale seems to be measuring a less useful psychological aspect of 
a person's response to a perceived threat, fear of coping, which 
occurs when there is diminished belief in one's ability to cope. 
Thus, most of the subjects, in both studies, seem to be perceiving 
demand as greater in the premenstrual phase and are responding 
appropriately. The subjects in the second study seem to be also 
perceiving the premenstrual demand as threatening, as they are 
showing increases in self-reported stress, but this was not due to 
the inclusion of a PMS group as there were no significant 
differences on this measure between the groups.
The finding that self-reported arousal is significantly increased 
in the premenstrual phase suggests that further work should be 
carried out on the theories which regard attribution of arousal to 
be important in determining menstrual cycle variability (Koeske 
1977; Rodin 1976; Parlee 1981), Future research should concentrate 
on the differential attributions of women who suffer from 
menstrual problems, and interpretations of arousal levels, as 
suggested by Koeske (1980). The manipulation of attributions in 
teaching subjects coping skills may also be useful. For it is 
possible that women who attribute underlying physiological
- 238 -
changes to an uncontrollable source, and thus exert few coping 
skills, can be taught coping through education in control 
strategies, which involve reattributions. It has been shown 
(Heczey 1980) that communications which correct misperceptions of 
the effects of the menstrual experience can be very effective in 
reducing the effect of negative premenstrual symptoms. If 
negative symptoms can be perceived as controllable and normal, 
then women experience less distress in the premenstrual phase of 
the cycle. Having normative attributions is important; realising 
that other women share the same experiences reduces the effects of 
negative symptoms. There is some evidence that menstruation is 
perceived as more stressful by PMS sufferers than by non­
sufferers, and thus the management of this stress may prove more 
effective than biochemical interventions in treating premenstrual 
symptoms (Harrison et al 1985).
There is some evidence that for subjects in both of these studies, 
the premenstrual phase of the cycle may be perceived as 
stressful, with demands being greater, as perceptible changes in 
internal state are taking place, reflected in increases in self 
reported arousal. Mandler states that stress can produce highly 
adaptive reactions, through increasing attention to the central or 
crucial events in the environment, and improving coping 
capabilities. This may be the case with these subjects, who are 
coping adequately with possibly heightened stress levels 
premenstrually, in terms of no detrimental effects on performance. 
There would seem to be a need for a detailed analysis of the 
processes of coping and control which subjects are utilising 
during the menstrual cycle in response to any perceived threat or 
changes in state. As it is the subjective sense of control which 
is important in coping with stress, women who perceive themselves 
as being in control of the situation are more likely to show an 
adaptive coping strategy. In a study which showed that women who 
believe themselves to be in control of their lives experience 
shorter, less painful labours, Skevington and Scott-Palmer (1981) 
report that negative or painful bodily experiences may be mediated 
by beliefs about controllability. In the second study, the finding
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that subjects were reporting higher levels of stress could 
indicate that although they were coping with the premenstrual 
changes, in terms of performance capabilities, they were suffering 
greater internal strain as a result.
However, it is possible that the difference between the number of 
testing sessions in the two studies accounted for the difference 
in the patterning of self-reported stress over the cycle, as 
practice may reduce the stress, If subjects were tested eight 
times in the second study, there might not be such a clear 
difference between premenstrual and intermenstrual stress levels. 
It is also possible that it is a chance result, or the result of 
individual differences between the subjects, as each was recruited 
for the study in a different way, and had different information 
regarding the purpose of the study. It would be necessary to test 
a much larger group of women, using identical testing situations 
for more than one cycle, before any firm conclusion can be made. 
As the aim of the second experiment was not to replicate the 
first, but to test for individual differences between subject 
groups on state, performance and mood, exact equivalence between 
results was not expected.
There would seem to be some agreement from both of the 
experimental studies that there are significant state changes 
taking place during the menstrual cycle, even though these 
patterns are not consistent. There would seem to be enough 
evidence to support the case for including menstrual cycle stage 
in any research on state which uses female subjects, using either 
self report or physiological indices. As there are so many 
environmental factors, such as temperature, noise, surroundings 
and experimenter influences (Christie 1980), as well as individual 
differences between subjects, which affect physiological 
recordings, it will be difficult to attempt exact replications of 
studies which show clear cyclical variations. There are also 
difficulties in distinguishing the relationship between the 
indices of stress and arousal and performance, distinguishing the 
exact effects of different types of activation on behavioural 
change. A better understanding of the effects of gonadal hormones
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on the nervous system and on behaviour is needed, along with more 
knowledge concerning the psychological factors which respond to 
hormonal variations. So whilst the exact mechanisms which are 
influencing physiological state changes during the menstrual cycle 
are unclear, self-report measures would seem to provide a useful 
index of state. As a mood-state test may interact with the 
parameters it is measuring (King et al 1983) the testing procedure 
should be as short as possible, and therefore the self-report 
checklist seems most suitable for this.
Section 4.3. Relationship between state & performance.
Although many researchers have investigated performance or state 
changes during the menstrual cycle, there is a paucity of research 
examining both together. As Jensen (1982) suggests, many 
researchers are adopting a stress research framework in menstrual 
cycle research, without acknowledging it. As the examination of 
the relationship between state and performance is an essential 
component of stress research, it would seem important to 
recognise the potential of this relationship when investigating 
the menstrual cycle.
As hypothesised the relationship between state and performance was 
not an 'all or none phenomenon'. The changes in state over the 
cycle do not seem to be reflected in parallel or uniform changes 
in performance. As discussed previously, this is an established 
phenomenon, as each stressor will affect performance in a 
different way. There are various possible reasons for the 
findings of the present experiments: firstly, simple manipulation
of arousal and increases in arousal are resulting in subjects 
utilising the compensatory effort system. Eysenck (1983) reported 
that anxiety generally leads to increased effort during 
performance of tasks, and in these studies it was hypothesised 
that anxiety would be increased premenstrually. It has been 
hypothesised that optimal arousal will result in little need for 
compensatory effort- yet increases in arousal will result in 
increased effort at a cost to the system. This can be reflected in
- 241 -
increased internal strain, or reduced processing effectiveness 
(Eysenck 1982). The former hypothesis seems to have received some 
support from the second experiment, with increased self-report 
stress premenstrually accompanying the increased arousal. Further 
research could test this hypothesis by more careful monitoring of 
subjects state during testing, and more extensive subjective 
appraisals of effort and strain, made by subjects, after testing. 
The second hypothesis, that reduced processing effectiveness is 
taking place as a result of effort, could be tested by measuring 
ability on a second task, to see if performance is impaired 
(Easterbrook 1959). Alternatively, the ability to resist 
environmental distraction could be measured, as it is often 
impaired when processing effectiveness is reduced.
To directly test whether effort is being exerted, muscle tension, 
posture, pressure of key tapping or subjective reports could be 
used. To test whether compensatory effort is taking place as a 
result of expectations, rather than underlying physiological 
changes. Manipulations in a similar framework to that used by 
Rodin (1976) could be used. Women, led to believe that they were 
premenstrual or intermenstrual, could be tested for performance 
changes and exertion of effort, with the expectation that those 
women who believe themselves to be premenstrual would exert 
greater effort, to combat the expected performance decline. This 
manipulation would also make possible the analysis of self- 
reported state change during the cycle, to establish whether 
increases in state premenstrually are a result of underlying 
hormonal fluctuations, or a result of perception of increased 
demand. For if perception of demand were the cause, one would 
expect the women who believe themselves to be premenstrual to 
report higher arousal than the group who believe themselves to be 
intermenstrual. One obvious problem with this type of research 
design is the plausibility of the explanations to the subjects, as 
it may be difficult to convince women that they are at a stage of 
the cycle which they are not at.
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It is always difficult to separate whether the 'arouser' (in this 
case menstruation) is affecting internal mechanisms, or, more 
simply, varying task demands. As Eysenck (1982) concludes, there 
are important bi-directional influences between arousal and 
information processing, that cannot be separated. The effects of 
carrying out performance tasks and the effects of the testing 
session, on state, in the present experiments, cannot be ignored. 
This suggests that it would be useful to measure arousal in a more 
naturalistic way, using self-reports, so that women could report 
on state during the cycle without the confounding variable of the 
testing session causing interference. A daily completion of the 
Cruickshank questionnaire, in the woman’s own home, may provide an 
adequate alternative, as well as allowing a measure of the 
relationship between state and life events to be taken, which was 
not possible in the present study.
Measurement of state, in conjunction with behaviour, during the 
menstrual cycle, would seem to be an important aspect of future 
research. Most previous research has investigated either state or 
performance in isolation, and therefore any possible causal 
mechanism which may explain cyclical patterns of behaviour has 
remained unclear.
Section 4.4. Performance changes during the menstrual 
cycle
The results of the experiments presented in this thesis support 
Sommer's (1983) claim that there is little evidence for menstrual 
cycle variations in performance, despite the negative cultural 
stereotypes. The use of multiple tests suggests that it will be 
only on subtests that menstrual cycle variability will be found, 
as suggested by Gannon (1980), and these isolated effects may be 
chance. This casts doubt on many previous experiments which have 
only examined one aspect of performance, usually reaction time, 
and reported menstrual cycle variations.
The use of the broad band stress research strategy, suggests that 
women are anticipating, and coping with, the effects of increased
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demand premenstrually, and thus showing no effect of the menstrual 
cycle, on the wide range of tasks. It has been shown that 
anticipation of a stressor, and correct attribution of cause, can 
reduce distress and result in no performance decrement (Rodin 
1976). If subjects expect performance decrements, as was so 
overwhelmingly shown in the second study, they can increase effort 
or attention to cope. This may account for the conclusion from the 
literature reviews that there is no consistent pattern of 
performance change with the menstrual cycle, even in women who 
expect it (Sommer 1973).
Only one performance task, the synonyms task, showed consistent 
variation in the two studies. There were similar patterns of the 
effects of state on the synonyms task in both studies: self-
reported arousal was associated with improved performance on the 
semantic aspect of the synonyms task. The synonyms task was also 
the only task to improve premenstrually in the first study. In the 
second study, significant differences were found between PMS and 
non-PMS subjects on the synonyms task intermenstrually, with PMS 
subjects being slower. In addition, the only effect of induced 
environmental stress, was to decrease accuracy on the synonyms 
task intermenstrually. These findings combine to suggest that this 
aspect of performance, semantic processing, may be most likely to 
vary with the cycle, possibly because it is sensitive to increases 
in arousal, and being facilitated by them. Further work would 
need to examine more closely the patterning of effects for 
cognitive performance during the menstrual cycle. It is possible 
that the finding of no performance changes over the cycle in the 
first study, and little difference between groups on performance 
change in the second study, is due to the inadequacy of the 
performance tests used. However, the most likely explanation seems 
to be that there is little effect of the menstrual cycle on 
performance, contrary to popular belief.
The finding that induced environmental stress had little effect on 
performance, either premenstrually or intermenstrually, would seem 
to disagree with the argument that stress will have a greater
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effect in the premenstrual phase, due to the addition of two 
stressors (Abplanalp 1983b). This finding substantiates earlier 
reports that there is no cyclical pattern in stress responsivity 
(Plante & Denney 1984; Abplanalp et al 1977; Strauss et al 1983). 
It also may lend support for Rodin's (1976) argument that 
menstruation can enhance performance and tolerance for frustration 
among women, if they have correct expectations for how it affects 
them. This also supports the argument that women who report 
physical discomfort premenstrually will show no performance 
decrements, due to having a credible attribution for increased 
arousal. As previously discussed, there are problems associated 
with the choice of stressor in the present study. Although more 
than one stressor was used, the effectiveness of the manipulation 
has been questioned. By utilising the suggestions put forward in 
chapter three, such as a continuous stressor throughout testing, 
it may be possible to establish more conclusively the effects of 
stress on state and performance during the cycle.
Although the use of a stress research paradigm seems to be very 
useful in menstrual cycle research, there are conceptual problems 
involved in using the menstruation as an independent variable, as 
a stressor, as it is not independent of events, moods and 
cognitions. Stress can affect menstruation in a variety of ways; 
there is evidence that the onset of menstrual bleeding can be 
brought on by stress, and that amenorrhea is also associated with 
emotional upheavals (Osofsky & Fisher 1967; Russell 1972; Dunbar 
1985). However, it is usually intense and prolonged stress which 
affects menstruation in such a direct way (Rowell 1970), rather 
than the everyday stress measured in this study. Also, there are 
problems in using life events as independent variables, as they 
are affected by moods, the dependent variables, and thus any 
causal relationship is almost impossible to discern. The use of 
correlational analysis also prevents causal conclusions being 
made. In addition, there are conceptual problems and ambiguities 
in descriptions of 'stress', with broad definitions often being 
inadequate and meaningless.
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Section 4.5. The re1at1onship between mood and cycle;
mood and daily life events
The correlational analysis seems to suggest that mood is more 
strongly related to daily life events than to cycle phase, as has 
been reported by previous research (Rossi & Rossi 1977; Abplanalp 
1983b; Vilcoxen et al 1976). Daily life events, as stressors, will 
probably affect mood in a gradual way, building up, so that one 
individual stressful event will have little effect in isolation, 
but will have a cumulative effect with other stressful events. It 
is also possible that thresholds for events being perceived as 
negative, and affecting mood, may differ across the cycle, with 
stressful events having more effect premenstrually than 
intermenstrually, or more effect at the beginning of the week as 
opposed to at the weekend (Rossi & Rossi 1977). However, there was 
no evidence that more negative events were reported in the 
premenstrual phase than in the intermenstrual phase, contrary to 
previous suggestions. One methodological criticism is that we 
can't infer anything about the effects of daily life events and 
cycle on mood until each set of variables is examined separately 
for different types of cycle, (such as length and presence of 
ovulation) or patterns of overall stress (Koeske 1980). As events 
and cycle are so interrelated, it is very difficult to isolate and 
separate the variables. In the present study, the correlational 
analysis was fraught with methodological problems, and acts mainly 
as a suggestion of influence for these two groups of subjects. The 
partialling out of cycle when analysing event, and the partialling 
out of event when analysing cycle was an attempt to isolate the 
two variables. In a further study a more precise method of 
analysis should be used, taking data from at least three cycles, 
and performing time series or sine wave analysis. This was 
impossible in the present study, as there were not enough mood 
data from two cycles. However, despite the methodological 
problems involved in the choice of statistics, the results do seem 
to indicate that life events have more consistent influences on 
mood than cycle phase, with negative symptom clusters increasing
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with negative life events, and positive symptom clusters 
increasing with positive life events. The daily life event 
measure may have been inadequate, as it measured subjects' own 
accounts of events, which may not have been a true reflection of 
reality. The use of event ratings by a friend or spouse may 
provide a more objective account. One interesting finding was that 
increased water retention was associated with positive life 
events, in both studies. This would seem to be evidence to 
suggest that the electrolyte imbalances, or fluctuating estrogen, 
which are probably causing water retention are not related to 
negative life events or moods.
Although the association between life events and mood seems to be 
consistently greater than that between cycle and mood, there is 
evidence of cyclical variation in mood. The first study seems to 
provide clear evidence of subjects reporting stereotyped symptoms 
in retrospective questionnaires, which are not found on daily 
questionnaires. This finding supports previous research which 
reports discrepancies between daily and retrospective mood (Moos 
et al 1969; Rouse 1978; Brockway 1975; Abplanalp 1979; May 1976; 
Swanby 1981; Vila & Beech 1980). However, in the second study 
there was evidence of significant increases in negative moods in 
the premenstrual and menstrual phases of the cycle on daily 
questionnaires, substantiating previous reports in the literature 
(Benedek and Rubinstein 19,39; Beaumont et al 1975; Garling & 
Roberts 1980; Golub 1976; Ivey & Bardwick 1968; Kirsten et al 
1981; Moos et al 1969; Parlee 1980; Patkai, Johhanson & Post 1974; 
taylor 1979; Voda 1980). The retrospective reporting of mood was 
also greater in the second study, with significant cyclical 
variations in all nine mood symptoms, in contrast to the first 
study in which there were significant cyclical changes in only 
pain, concentration and water retention. One inconsistency between 
the retrospective MDQ results of the two studies was that pain was 
reported as higher in the menstrual phase in the first study, but 
highest in the premenstrual phase in the second (although the mean 
pain scores were higher in the menstrual phase in the second
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study, the analysis calculated the variance for each individual 
subject, which resulted in a significantly greater difference 
between the premenstrual and intermenstrual pain scores, than 
between menstrual and intermenstrual). This suggests that subjects 
in the second study were retrospectively recalling pain 
incorrectly, as pain scores are elevated in the menstrual phase on 
the daily recordings.
One explanation for the the higher symptom reports in the second 
study is that the subjects knew that the focus of the experiment 
was the menstrual cycle, and were thus were responding in a 
stereotyped way which would not have been found if the purpose of 
the study had been disguised, as it was in the first study (Vila & 
Beech 1980). However, as there is evidence that disguising the 
purpose of the study has little effect on reporting of symptoms 
(Markum 1976; Van den Akker 1985; Taylor 1979; Rogers and Harding 
1981) this conclusion cannot be accepted without some caution. One 
other explanation is that the difference was due to the change in 
the number of response alternatives, with subjects in the second 
study only being given the opportunity to choose from four 
alternative levels of symptom, whereas subjects in the first study 
could choose from six alternatives. However, the version of the 
questionnaire with the opportunity for four different responses 
has been used successfully by other researchers (Clare 1979) and 
does seem to be a more acceptable way of collecting mood data, as 
the six point scale has been shown to produce too many errors 
(Clare 1977). Alternatively, the use of two different versions of 
the MDQ, with the questions in a different order, may have 
affected the subjects' responses; with more thought needed in the 
second study, as subjects were required to attend to the 
questionnaire more closely, and couldn't respond in a practised 
way. However, this explanation suggests that more negative affect 
is being recorded on the version of the questionnaire which 
subjects cannot respond to in a practised way. The presence of the 
'positive affect' factor may also have had an affect on the 
symptom reporting of subjects in the second study, as there was
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more balance between positive and negative factors. This may have 
also contributed to subjects reporting more extreme variations 
with the cycle in the second study. It would be necessary to carry 
out a further study in which these different conditions were 
varied between groups to ascertain that this difference between 
the two studies was an effect of the questionnaire, rather than 
the result of subjects in the second study experiencing greater 
symptom variations with the cycle. Further anlysis using the 
positive affect cluster is also necessary, as it may not be a 
stable cluster. Although the factor analysis carried out to 
establish whether this was so, suggested that the response items 
for the positive affect cluster tended to group together on factor 
two, this was only for 30 subjects. The positive affect cluster 
would need to be validated on a much larger group of subjects 
before any firm conclusions can be made.
In conclusion, the discrepancies between the daily and 
retrospective questionnaires, in both studies, support suggestions 
that retrospective questionnaires are measuring stereotyped 
responses, as the retrospective questionnaires revealed a 
perimenstrual increase in negative symptom clusters not recorded 
to the same degree on daily questionnaires. This casts doubt on 
research which only uses retrospective records in assessing 
women’s menstrual variabilities, and reports clear cyclical mood 
patterns. However, there was some evidence of a cyclical pattern 
on the daily questionnaires. In the first study water retention 
increased premenstrually, whilst in the second study water 
retention, negative affect, and concentration increased 
premenstrually, with pain and autonomic reaction increasing in the 
menstrual phase. This suggests that there are increases in 
negative moods in the paramenstrum, but that this does not 
necessarily result in women's performance being affected. The lack 
of similarity between the results of the two studies suggests 
that individual differnces may be operating. As the number of 
subjects in each study was so small, conclusions concerning the 
general population cannot be made. However, the results do
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indicate that both retrospective and daily records should be 
completed by subjects in menstrual cycle research, as the results 
of the two forms may not be comparable. As the recorded changes in 
mood were not accompanied by changes in performance, suggestions 
that negative mood change is affecting behaviour may not be 
accurate. Future researchers could investigate the direct effects 
of any observed mood change on behaviour, as the relationship was 
not explored fully in the present study.
Section 4.6. PMS vs non—PMS subjects
As previously discussed in chapter three, there are many problems 
in the diagnosis of PMS, which have resulted in disagreements 
concerning the prevalence of the syndrome in the general 
population of women. Self diagnosis was used in this study as it 
was felt that the cognitions of the woman were important, and that 
any 'objective* diagnosis was equally flawed. However, it must be 
acknowledged that this group of sufferers may not have been 
diagnosed in another context, such as an outpatients surgery, and 
so the results must be viewed with caution.
The results suggest that there is no discernible difference 
between women who perceive themselves as PMS sufferers and those 
who don't, on cyclical mood patterns. All of the subjects seem to 
be recording similar patterns of mood change in the second study, 
with increasesd negative moods premenstrually. This would seem to 
support the suggestion that premenstrual symptoms can be found in 
a majority of women, but it is obvious that most women do not find 
the symptoms distressing enough to label then as a syndrome. One 
finding, worthy of further investigation, was that PMS sufferers 
had a stronger relationship between mood and cycle than non-PMS 
sufferers, and tended to report higher 'symptom* complaints (both 
positive and negative) during the whole cycle. This agrees with 
Abraham (1985) who reported no differences in the patterns of 
cyclical mood change in women who define themselves as PMS 
sufferers and those who don't. It is essential that researchers 
test women for at least one cycle before allocating them to a PMS
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group. As the present study was an attempt to analyse the 
differences between women who perceive themselves as PMS 
sufferers, and those who don't, it was not thought to be 
necessary. However, we must question the reasons behind the self- 
diagnoBis of these subjects, end perhaps question the whole basis 
on which definitions of the 'premenstrual-syndrome' are based. It 
would seem that there are many women who do experience cyclical 
changes in mood, yet don't feel the need to seek medical 
attention, or to label their symptoms as 'PMS'. Whether this is to 
do with ignorance concerning the syndrome, which means that mass 
education about PMS would result in many more women presenting 
themselves as sufferers, is uncertain. One possible explanation is 
that women who perceive themselves as PMS sufferers have lower 
thresholds for what is unacceptable as a 'symptom'. Thus they will 
be experiencing similar 'symptoms' to the non-PMS subjects, but 
perceiving them as more debilitating. The fact that PMS subjects 
in this study are scoring more highly on neuroticism would provide 
support for this argument, as neuroticism is related to low 
thresholds of arousal, which in turn may be related to low
thresholds for acceptable emotional responses. The finding that 
PMS subjects are more A typed in personality than non-PMS subjects 
would also support this supposition, as A typed individuals are 
particularly sensitive to anything which reduces control over a 
situation. Thus the PMS subjects may be perceiving premenstrual 
symptoms as more control threatening than the non-PMS subjects, 
and thus labelling tham as a syndrome. PMS subjects may view the 
symptoms as uncontrollable, and thus as more stressful than non- 
PMS subjects. Future research should concentrate on the
differential control strategies used by women to cope with
premenstrual changes. It may be useful to teach PMS sufferers
control strategies, which would then reduce the stress effects. 
The influence of control may account for the high placebo
response with PMS, as anything which can increase perceived
control will have the effect of reducing symptoms.
There is a great need for more research investigating the
relationship between A typed personality and PMS, as women who
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suffer from PMS may be more vulnerable to stress-related 
illnesses, which may then exacerbate premenstrual symptoms.
There were few difference between the pill and non-pill subjects, 
in either mood, state or performance, and confirms the reports of 
previous researchers (Doty 1975; Baisden & Gibson 1975; Stultz 
1971). This suggests that the pill is not having the effect of 
reducing premenstrual symptoms, or affecting perception of 
symptoms, as has been suggested, as there are no between-group 
differences, and six of the PMS sufferers were taking the 
contraceptive pill. Future work could carry out a more detailed 
analysis of the effects of different types of pill on symptoms, on 
a larger group of women.
Section 4.7. Methodological Problems
Although an attempt was made to overcome some of the 
methodological problems in the previous research, there were still 
many inherent difficulties in these studies.
Whether the subjects were a representative sample is questionable, 
as there was great difficulty in recruiting a subject population 
who were prepared to take part in repeated testing. The use of an 
advert for PMS subjects in the second study also raise questions 
as to the suitability of the respondents. Some attempt was made to 
evaluate the women but whether the PMS group was any different 
from the non-PMS group in any way other than interest in answering 
an advert isment, is questionable. In attempting this type of 
research within the confines of a limited time scale, these 
problems will be difficult to avoid. The use of a non-university 
population was an attempt to overcome the problem of the latter 
being an atypical subject pool. University students may have a 
greater capacity for using adaptive cognitive strategies and 
greater knowledge of the menstrual cycle than women in the general 
population (Asso 1983; 1986). However, this does not suggest that
methodological problems concerning the use of atypical subjects 
and control groups have been overcome. More research is needed
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using different subject populations, and control groups of men; 
there have been suggestions of cyclical changes in male subjects 
(Henderson 1976; Komeneich et al 1978) which may be mediated by 
hormonal variables. More research is needed to investigate this.
There are many inherent problems involved in the use of the MDQ, 
which cannot be overcome solely by the addition of a positive 
symptom cluster, and the modification of the instructions. It has 
been suggested that women will be likely to respond positively to 
such a large range of symptoms presented on the MDQ, regardless of 
their actual experiences of menstrual problems (Slade 1984). A 
preponderance of negative symptoms will undoubtably result in a 
collection of negative symptom reports, although in the present 
study it was shown that subjects also score highly on the positive 
items. It has also been suggested that Moos's symptom clusters are 
not robust (Van den Akker 1985), a finding reinforced by the 
factor analysis in the present study. A further criticism of the 
MDQ is that the measures may be contaminated, as 30 of the 47 
symptoms are often found in clinical symptoms of psychopathology 
(Zola et al 1979). Alternative methods of assessment have been 
suggested, such as the Premenstrual Assessment form (Halbreich et 
al 1982) or the use of visual analogue scales (Abraham 1985). 
However, as the MDQ has been validated on so many groups of women, 
it will remain for some time the method of assessment most widely 
used.
There are inherent problems in the type of analysis used. Sommer 
(1980) has stated that the limitations of correlational analysis 
have been reached in menstrual cycle research, as suggestions of 
causality cannot be made accurately. In these studies, 
correlations were deemed appropriate for testing the relationship 
between state and performance, as well as for examining the 
relationship between the measures of state. In examining the 
relationship between mood and life events, the limitations of 
correlational analysis have already been discussed, and the
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results mainly serve as indicators of important areas for the 
attention of future researchers.
Koeske (1981) has questioned the use of parametric models for 
analysing menstrual cycle data, as assumptions of homogeneity of 
variance are not always met. The descriptive, technical 
measurement approach used by most researchers (and in the present 
study) has been challenged, as it may result in a misconstruction 
of reality. Koeske suggests that if the relationships between the 
variables studied are non-orthogonal, or non-linear, then analysis 
of variance will provide a distorted picture of 'the underlying 
constructs and their functional relationships'. It is essential 
that the interaction of the independent variables, mood and 
event, are acknowledged in menstrual cycle research, as well as 
the conceptual problems which this interrelationship involves.
The use of repeated measures testing also provides 
difficulties. In the second study there were few differences 
between the performance variables using 3 repeated testing 
sessions as opposed to 9, which suggests that there was little 
carry over effect from session to session; however, practice 
effects were not analysed. The use of numerous repeated sessions 
also reduces the number of subjects that can be tested, due to 
restraints of time. Ideally, one should test a large number of 
subjects frequently throughout the cycle, as subtle cyclical 
changes may be overlooked in research which uses few sessions. 
However, as this requires dedication, and places strain on the 
subjects and the experimenter, it produces further problems. As 
there is already a high attrition rate amongst subjects in 
menstrual cycle research (Slade 1984), the use of more frequent 
testing may not always be advisable.
There may have been a problem in the second study from starting 
all subjects in the intermenstrual phase, and thus causing a 
practice effect on state or performance. However, as differences 
between cycles have been shown (Garrett and Elder 1984) it was 
important to test in the same session. One study has reported a 
practice effect on state measures over the cycle, with a general
- 254 -
decrease in reactivity from session one to session two, regardless 
of cycle phase (Strauss et al 1983). However, almost the opposite 
was found in the present study, with higher arousal and stress in 
the premenstrual phase, which was the second testing session. 
Whether the practice effect was reduced due to the use of an 
habituation session, or whether the cycle effect was strong 
enough to be significant, despite practice, is not clear. 
Alternative approaches to menstrual cycle research have been 
suggested, in an attempt to discover an underlying structure for 
the phenomena (Montgomery 1982; Gath & Meyer 1977). Using the
subjective reports of women, who construct their own definitions 
of their 'symptoms', positive moods, as well as negative moods, 
have been shown to be present in the premenstrual phase, in each 
woman. This type of research avoids the problem, discussed by 
Koeske (1980), of a researcher defining the important aspects of a 
woman's life to be studied, in relation to menstrual cycle 
variations, based on the experimenter's assumptions and 
prejudices. The use of Q sorts in the analysis may also be 
valuable, as it would give the subjects the opportunity to 'sort' 
their own mood clusters in an individual way.
Asso (1986) reports that there is dearth of theoretical models in 
menstrual cycle research. The use of attribution theory in
interpreting effects of arousal on performance seems to be 
providing a theoretical background on which more work can be 
built. The cognitions of women, in terms of labelling of symptoms 
and decisions concerning aetiology, may play a vital part in 
determining the degree of distress and debilitation experienced. 
The stress research paradigm may be usefully incorporated into 
this model, in terms of explanations for coping strategies and 
expectation of performance changes. Any theoretical model must 
take into account the influence of cognitions, hormones and social 
factors before it can be fully developed. As it would seem that a 
basic problem behind much menstrual cycle research is that there
is no theoretical model, it would seem timely to develop and
expand those which have been suggested.
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Summary and Conclusion
In order to examine variations in performance, state and mood 
during the menstrual cycle, two experimental studies were carried 
out. In the first, ten normally cycling subjects were tested on 
four computerised cognitive and psychomotor tasks, eight times 
during one menstrual cycle. Measures of state were taken, using 
self report, heart rate and time to basal skin potential as 
indices of activation. Subjects completed daily mood ratings using 
the MDQ, a retrospective mood questionnaire, and took daily 
temperature recordings. At each testing session, subjects recorded 
the daily life events which had taken place in the time period 
since the last session.
The data were examined for the relationship between state and 
performance, mood and state, state and cycle phase, and between 
performance and cycle phase. The relationship between mood and 
cycle, as well as mood and daily event was examined for both daily 
and retrospective questionnaires. Significant variations in state 
over the cycle were found with self-reported arousal, which 
significantly increased in the premenstrual phase, and heart rate, 
which increased in the luteal phase of the cycle. Increases in 
negative mood clusters were found with increased self-reported 
stress. There were few significant relations between state and 
performance, or performance and phase: those obtained could be
explained as chance. Daily mood was found to be more strongly
related to daily life events than to cycle phase. A cyclical 
variation in mood was recorded on retrospective questionnaires 
much more frequently than on daily questionnaires, with only water 
retention increasing premenstrually on the daily questionnaires, 
whilst concentration, pain and water retention were greater
premenstrual1y on the retrospective questionnaires.
A second study investigated the differences between self-diagnosed 
Premenstrual Syndrome (PMS) sufferers and non sufferers, (both
oral contraceptive users and normally cycling subjects), on mood, 
performance, state and reaction to mild stress, at premenstrual or
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intermenstrual stages of the cycle. There were no differences 
between the subject groups on performance during the cycle, or 
reaction to stress: environmental stress did not affect
performance or state at either cycle stage. All subjects reported 
increases in arousal in the premenstrual phase. There was a 
significantly greater increase in stress in the premenstrual phase 
in PMS subjects than in non-PMS subjects. Few differences were 
found between the pill and non pill subjects overall, and between 
the PMS and non PMS subjects on mood ratings. PMS subjects had a
tendency to report higher symptoms over the whole cycle. There
were discrepancies between the daily and retrospective 
questionnaires, with a higher level of symptom reporting on the 
retrospective questionnaires. On the daily questionnaires, pain 
and autonomic reaction were greatest in the menstrual phase, 
whilst concentration, water retention and negative affect were 
greatest in the premenstrual phase. On the retrospective
questionnaires, pain, concentration, behaviour change, autonomic 
reaction, water retention and negative affect were significantly 
increased in the premenstrual phase. Symptom reporting overall 
was higher in the second study than in the first, but this may be 
due to the use of a four point, instead of a six point, scale. PMS 
subjects scored significantly higher on the Meuroticism scale of 
the EPI than Mon PMS subjects, and were more 'A type' in
personality, on a Framingham A/B personality scale.
It was concluded that performance was not significantly varying 
during the menstrual cycle in these two groups of subjects, with 
the one exception of the synonyms task. There was some cyclical 
effect in mood change, but daily life events were generally a 
greater influence on mood. There was some evidence of state change 
during the cycle, and this was discussed in terms of coping with 
stress and perceived increases in demand in the premenstrual phase 
of the cycle.
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Premenstrual changes cannot be conceptualised outside the social 
and political context of women's lives. As Laws (1983) reports, 
the social construction of premenstrual changes as being part of 
a negative and debilitating syndrome, only serves to perpetuate 
the idea of women as being 'at the mercy of the ebb and flow of 
their hormones' , and reinforces the continuing inequality between 
men and women in the workplace. As there is little empirical 
evidence to suggest that women's performance suffers during the 
paramenstruum, this myth is perpetuating damaging and inaccurate 
stereotypes. It would seem more appropriate to examine the ability 
of women to compensate for, and cope with, increased demands in 
the premenstrual period, than to publish and emphasise the few 
aspects of performance which can be shown to be negatively 
affected by menstruation. The publication of only positive 
results, which are possibly chance, reinforces damaging 
stereotypes surrounding menstruation, and adds to the negative 
expectations of many women.
The validity of the concept of a 'premenstrual syndrome' must be 
questioned, in the light of the present study and the 
discrepancies in the literature. Although there are problems in 
using self-diagnosed sufferers, necessitating caution in the 
interpretation of the results of the present study, there is also 
much disagreement between different researchers and clinicians as 
to the correct 'objective' diagnosis of PMS. Whilst it is 
recognised that a number of women do suffer from distressing 
symptoms premenstrually, the labelling of these symptoms as a 
syndrome may not be appropriate, as each individual woman's 
'symptom' profile may be different. This has resulted in the 
description of a syndrome which potentially has 150 different 
symptoms, which may occur in any combination. One major difficulty 
in defining any set of symptoms as a syndrome, is whether a 
syndrome is defined as a fixed group of symptoms which are 
necessary for the ascription of the label, or whether a common, 
but not invariant, set of symptoms represent the syndrome (Walsh 
1985). In the case of the menstrual cycle, the latter would have 
to be the case, as there are so many individual differences
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between women. As Walsh (1985) outlines, the use of the term 
syndrome infers that the symptoms concerned have a greater 
concordance among themselves than each has with other symptoms, 
with statistical analysis confirming the strength of the mutual 
interrelationships. This could not be said to be the case with the 
possible symptoms found in the premenstrual syndrome, as many are 
part of other diagnosed syndromes, such as anxiety or depression, 
in similar groupings. It has been suggested (Kinsbourne 1971) that 
not all 'ingredients' of a syndrome have equal importance, which 
creates uncertainty as to which symptoms have to be present to 
justify diagnosis. There is, as yet, no agreement concerning the 
essential features of a premenstrual syndrome, for surely it is 
inadequate to suggest that any constellation of symptoms, 
providing they occur cyclically, may be diagnosed as part of a 
premenstrual syndrome. If the term syndrome is used in such a 
broad way, it fails to have any meaning.
Even the proviso that the symptoms must increase premenstrually to 
be part of a syndrome may be a questionable concept, as recall of 
symptoms has been shown to be different when recorded 
retrospectively or daily. This suggests that attitudes and 
stereotypes are influencing recall, for many women. The use of the 
concept of PMS in the general population, to describe moderate 
cyclical mood change, may result in women being labelled as 'ill' 
for a significant number of days each month, resulting in further 
discrimination and sexual divisions in society. The move to 
include PMS as a recognised syndrome in the latest additions to 
D8M III (the diagnostic and statistical manual of the American 
Psychological Association)(see the BPS Bulletin, April 1986) 
suggests that women who report any cyclical mood change may be 
defined as suffering from a psychiatric disorder which recurs 
every month. As a syndrome suggests an underlying disease process 
(Walsh 1985), the implications for women's self images may be 
extremely serious and damaging.
Defining any menstrual cycle variations which occur as part of a 
syndrome, is conceptualising women's lives in a disease model.
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This has little advantage for women who experience mild 
menstrual cycle variations, or for those few who experience 
serious disruption of their daily lives in the premenstrual phase 
of the cycle. It would seem more profitable for future researchers 
to concentrate on the positive aspects of menstruation: the coping 
strategies, the positive moods, the predictability of performance 
and the predictability of state change. The publication of these 
types of data will serve to enhance women's self image, and 
destroy some of the present negative and damaging myths which
surround menstruation.
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M o o d  q u e s t i o n n a i r e
On the next two pages is a list of symptoms which 
women sometimes experience.
Please describe your experience of each of these 
symptoms during the three different time periods 
listed below:
A: During your most recent menstrual flow
B: During the one week before your most recent
flow
C: During the remainder of your most recent cycle
The answers you put in columns A,B, and C should 
be accurate for your experience specifically 
during your most recent menstrual cycle.
Please report any experience of these symptoms 
whether or not they seem to be related to your 
menstrual cycle.
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Mood Questionnaire 
C e x p ô i- im e n t  a n a )  
Descriptive categories: 
l=No experience of symptom 
2=barely noticeable 
3=present, mild
4=present,moderate 
5=present, strong 
6=acute or
disabling 
B C
WEIGHT GAIN
INSOMNIA
CRYING
LOWERED PERFORMANCE
MUSCLE STIFFNESS
FORGETFULNESS
PAINFUL BREASTS
TAKE NAPS/STAY IN BED
RINGING IN EARS
HEADACHE
LONELINESS
AFFECTIONATE
FEEL SUFFOCATED
ORDERLINESS
STAY HOME FROM WORK
OR SCHOOL
CRAMPS(STOMACH)
DIZZY/FAINT
DEPRESSED
CHEST PAINS
STAY IN
ANXIETY
BACKACHE
COLDSWEATS
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Descriptive categories: 
l=No experience of symptom 
2=barely noticeable 
3=present, mild
4=present,moderate 
5=present, strong 
6=acute or 
disabling
B
TIRED
FEEL SICK
RESTLESSNESS
HOT FLUSHES
DIFFICULTIES IN
CONCENTRATION
CONFUSED
LOWERED JUDGEMENT
FEELING GOOD
SKIN DISORDERS
EASILY DISTRACTED
SWELLING
ACCIDENT PRONE
IRRITABLE
ACHES & PAINS
MOODSWINGS
POUNDING HEART
EXCITEMENT
BURSTS OF ENERGY
DECREASED EFFICIENCY
CLUMSY
TENSE
FUZZY VISION
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1 none,
not at all
Mood questionnaire 
(experiment two)
2. mild 2. modérâtly
a little present
4. strong 
a lot
Most recent 
flow
B
week
before
remainder 
of cycle
CHEERFUL 
WEIGHT GAIN 
INSOMNIA 
CRYING
LOWERED PERFORMANCE
MUSCLE STIFFNESS
FORGETFULNESS
CONFUSED
TIRED
SEXUALLY AROUSED
HEADACHE
SKIN DISORDERS
LONELINESS
AFFECTIONATE
FEEL SUFFOCATED
ORDERLINESS
HAPPY
CRAMPS(STOMACH)
DIZZY/FAINT
EXCITEMENT
CHEST PAINS
STAY IN
ANXIETY
BACKACHE
FRIENDLY
COLDSWEATS
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A B C
rûQst recent week remainder üî
flow before cycle
LOWERED JUDGEMENT ____ ____ ____
TAKE NAPS/STAY IN BED  ____ ____
FEEL SICK ____ ____ ____
RESTLESSNESS ____ ____ ____
HOT FLUSHES ____ ____ ____
DIFFICULTIES IN ____ ____ ____
CONCENTRATION
BURSTS OF ENERGY ____ ____ ____
PAINFUL BREASTS ____ ____ ____
FEELING GOOD ____ ____ ____
RINGING IN EARS ____ ____ ____
EASILY DISTRACTED ____ ____ ____
LOVING ____ ____ ____
SWELLING ____ ____ ____
ACCIDENT PRONE ____ ____ ____
IRRITABLE________________ ____ ____
ACHES & PAINS ____ ____ ____
MOODSWINGS ____ ____ ____
POUNDING HEART ____ ____ ____
RELAXED ____ ____ ____
DEPRESSED ____ ____ ____
DECREASED EFFICIENCY ____ ____ ____
CLUMSY ____ ____ ____
TENSE ____ ____ ____
FUZZY VISION ____ ____ ____
ALERT
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Revised MDQ experiment 1
I am giving you a list of feelings which you might have.
I want you to write beside each one how much you feel like this 
today.
Descriptive categories:
l=No experience of symptom 
2=barely noticeable 
3=present, mild
4=present,moderate 
5=present, strong 
6=acute or 
disabling
WEIGHT GAIN
INSOMNIA
CRYING
LOWERED PERFORMANCE 
MUSCLE STIFFNESS
FORGETFULNESS
PAINFUL BREASTS
TAKE NAPS/STAY IN BED.
RINGING IN EARS
HEADACHE
LONELINESS
AFFECTIONATE
FEEL SUFFOCATED
ORDERLINESS
STAY HOME FROM WORK
OR SCHOOL
CRAMPS(STOMACH)
DIZZY/FAINT
DEPRESSED
CHEST PAINS
STAY IN
ANXIETY
BACKACHE
COLDSWEATS
TIRED
FEEL SICK
RESTLESSNESS
HOT FLUSHES
DIFFICULTIES IN
CONCENTRATION
CONFUSED
LOWERED JUDGEMENT 
FEELING GOOD 
SKIN DISORDERS 
EASILY DISTRACTED 
SWELLING 
ACCIDENT PRONE 
IRRITABLE 
ACHES & PAINS
MOODSWINGS
POUNDING HEART
EXCITEMENT
BURSTS OF ENERGY
DECREASED EFFICIENCY
CLUMSY
TENSE
FUZZY VISION
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Revised MDQ Experiment 2 Version 1
I am giving you a list of feelings which you might have.
I want you to write beside each one how much you feel like this 
today.
1 none,
not at all
2 mild 
a little
2. modérât 1 y 
present
4 strong 
a lot
CHEERFUL 
WEIGHT GAIN 
INSOMNIA 
CRYING
LOWERED PERFORMANCE 
MUSCLE STIFFNESS
FORGETFULNESS
CONFUSED
TIRED
SEXUALLY AROUSED
HEADACHE
SKIN DISORDERS
LONELINESS
AFFECTIONATE
FEEL SUFFOCATED
ORDERLINESS
HAPPY
CRAMPS(STOMACH)
DIZZY/FAINT
EXCITEMENT
CHEST PAINS
STAY IN
ANXIETY
BACKACHE
FRIENDLY
COLDSWEATS
LOWERED JUDGEMENT
TAKE NAPS/STAY IN BED
FEEL SICK
RESTLESSNESS
HOT FLUSHES
DIFFICULTIES IN
CONCENTRATION
BURSTS OF ENERGY
PAINFUL BREASTS
FEELING GOOD
RINGING IN EARS
EASILY DISTRACTED
LOVING
SWELLING
ACCIDENT PRONE
IRRITABLE
ACHES & PAINS
MOODSWINGS
POUNDING HEART
RELAXED
DEPRESSED
DECREASED EFFICIENCY
CLUMSY
TENSE
FUZZY VISION 
ALERT
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Revised MDQ Experiment 2 Version 2
I am giving you a list of feelings which you might have.
I want you to write beside each one how much you feel like this today,
1 none,
not at all
2 mild 2 moderatly A. strong
a little present a lot
DIZZY/FAINT
CLUMSY
COLDSWEATS
ORDERLINESS
ANXIETY
ALERT
EXCITEMENT 
STAY IN
FEEL SUFFOCATED 
TAKE NAPS/STAY IN BED. 
WEIGHT GAIN
FEEL SICK 
FEELING GOOD 
SWELLING 
CONFUSED 
AFFECTIONATE 
CRAMPS(STOMACH)
TIRED
LOWERED PERFORMANCE _ 
LOVING
FORGETFULNESS
CRYING
MOODSWINGS
HOT FLUSHES
IRRITABLE
TENSE
LONELINESS
CHEERFUL
POUNDING HEART
RINGING IN EARS
DECREASED EFFICIENCY
AFFECTIONATE
BACKACHE
FUZZY VISION
FRIENDLY
PAINFUL BREASTS
DIFFICULTIES IN
CONCENTRATION
ACCIDENT PRONE
INSOMNIA
LOWERED JUDGEMENT 
SKIN DISORDERS 
CHEST PAINS 
HAPPY
MUSCLE STIFFNESS 
SEXUALLY AROUSED 
TAKE NAPS/STAY IN BED 
RESTLESSNESS 
DEPRESSED 
EASILY DISTRACTED 
BURSTS OF ENERGY 
RELAXED
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Means and standard deviations of Form A scales : Moos 1977
Menstrual Premenstrual Intermenstrual
Pain. X
SD
12.59
4.99
10. 13 
4.25
7.71
4.36
Concentration X
SD
10.84
4.24
10.74
4.57
9.02
2.71
Behâviouz. Change X
Sd
8. 08 
3.78
6.82
2.75
5.55
1.53
Autonomic-Eeaction X
SD
4.98
2.08
4.54
1.41
4.24
0.92
Water retention X
SD
7.67
3.22
8.26
3.50
4.91
1.63
Negative Affect X
SD
15.79 
7. 18
16.96 
8. 05
10.93
4.60
Arousal X
SD
9.53
4.40
9.73
4.55
9.84
4.91
X
SD
6.74
1.68
6.62
1.54
6.39
1. 16
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Menstrual attitude questionnaire
Please read the items below and indicate your reaction to each statement 
by circling the appropiate response in the right hand column.
Strongly agree ***
undecided o
Strongly disagree --
Agree ** 
Disagree
Somewhat agree * 
Somewhat disagree
1. Menstruation is a recurring *** **
affirmation of womanhood.
2. Menstruation is something I *** **
just have to put up with
3. Others should not be critical of a *** **
woman who is easily upset before or
during her menstrual period.
4. Menstruation allows women to be more *** **
aware of their bodies.
5. I don't allow the fact that I'm *** **
menstruating to interfere with my
usual activities.
6. In some ways I enjoy my *** **
menstrual periods.
7. I can tell my period is approaching *** **
because of breast tenderness, backache,
cramps or other physical signs.
8. A womans performance in sports is not *** **
affected negatively by menstruation.
9. Men have a real advantage in not having ** 
the monthly interuption of a menstrual
period.
10.I have learnt to anticipate my menstrual *** **
period by the mood changes which precede it.
11. Menstruation provides a way for me to *** **
keep in touch with my body.
12. Women are more tired than usual when ' *** **
they are menstruating.
13.- Menstruation is an obvious example of *** **
the rhythmicity which pervades all of life.
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14. My own moods are not influenced in any *** **
major way by the phase of my menstrual
cycle.
15. I hope that it will be possible someday ** 
to get a menstrual period over within a
few minutes.
16. I expect extra consideration from my *** **
friends when I am menstruating.
17. I am more easily upset during my *** **
pre-menstrual or menstrual periods
than at other times in the month.
18. Cramps are bothersome only if one pays *** **
attention to them.
19. A woman who attributes her irritability ***
to her approaching menstrual period is 
neurotic.
20. The recurrent monthly flow of menstruation *** **
is an external indication of a womans
general good health.
21. I barely notice the minor physiological *** **
effects of my menstrual period.
22. The physiological effects of menstruation *** **
are normally no greater than other usual 
fluctuations in physical state.
23. Avoiding certain activities during *** **
menstruation is often very wise.
24. The only thing menstruation is good for ** 
is to let me know I'm not pregnant.
25. Most women show a weight gain just before *** **
or during menstruation.
26. I am more easily upset during my *** **
premenstrual or menstrual periods than
at other times of the month.
27. I don't believe my menstrual period *** **
affects how well I do on intellectual tasks
28. Menstruation provides a way for me ** 
to keep in touch with my body
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29. I realise that I cannot expect as much of *** **
myself during menstruation, compred with
the rest of the month.
30. Menstruation can adversely affect my *** **
performance in sports
31. Women who complain of menstrual distress *** **
are just using that as an excuse.
32. Women just have to accept the fact that *** **
they may not perform as well when they
are menstruating.
33. Premenstrual tension/irritability is all *** **
in a woman's head.
34. I feel as fit during menstruation as I *** **
do during any other time of the month.
35. Most women make too much of the minor *** **
physiological effects of menstruation.
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Cruickshank self report stress arousal questionnaire
Each of the words below describes feelings or mood. Please use the 
rating scale next to each word to describe your feeling at this moment
++
+
Definitely feel 
Feel slightly 
Do not feel
Definitely do not feel
Work rapidly, but please mark all of the words. Your first reaction is 
best. This should only take a minute or two.
UNEASY ++ + — — FEARFUL ++ +
RESTFUL ++ + — CHEERFUL ++ +
TENSE ++ + — ACTIVE ++ +
NERVOUS ++ + — JITTERY ++ +
SLUGGISH ++ + — TIRED ++ +
CONTENTED ++ + — DISTRESSED ++ +
UPTIGHT ++ + — DROWSY ++ +
PLEASANT ++ + — CALM ++ +
ALERT ++ + — WORRIED ++ +
RELAXED ++ + — AT REST ++ +
SLEEPY ++ + — ENERGETIC ++ +
PEACEFUL ++ + — COMFORTABLE ++ +
LIVELY ++ + ____ BOTHERED ++ +
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Daily events questionnaire Project One.
Please answer all questions as accurately as possible.
You are being asked to describe whether or not you have experienced any 
of the following in the last four days. If you have, describe your 
experience briefly, i.e. inanswer to question 4 (Have you done any form 
of excercise?)...."Yes, jogging for an hour each day".
In the last four days have you....
1.Had any headaches
2. Taken time off work. Why?
3. Had a major dietry change
4. Done any form of excercise
5.Started menstruating: which day 
Finished menstruating: which day
6.Consumed any alcohol: how much daily
7. Had any emotional upheavals
5. Had a stressful experience
9. Been to the doctor
10. Had any pleasurable experiences
11. Smoked any cigarettes. How many daily
Name :___________________________________
session:________________________________
D a t e : _____________________  _____
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Daily events qustionnaire project 2
Name.
Todays Date.
Any events in the day which made you feel particularly good or happy;
Any events which have made you feel unhappy or tense:
«
Are you bleeding today: Yes/No (Delete)
Any other information;(i.e. a cold, hangover, worried etc)
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Below is a list of •stateaents that describe traits or rualities that 
a person may possess. You crust decide how v?2ll each stateaent could be 
applied to you. Er.ch stateaent could describe you very well, fairly well, 
somewhat, or not ct all. Please respond by tickinr the appropriate box.
1. Being bossy or dominating
2. Usually prersed for time
3- Having a strong need to e*cel 
in most things
4. EZating too quickly
5* Being hard-driving and
competitive
This statement describes me
very
>;ell
fairly
well
somevjhat not at 
all
6. Do you get upset When you have to wait for anything? Yes / lio
ifnat are your feelings at the end of an ayer£.ge day of work/study? 
7* Often felt very pressed for time . ‘
6. Work stayed with you so you were thinli.ng about it 
after working/studying hours
9. Work/study often ’ stretched you to the very limits of 
your energy and capacity
10. Often felt uncertain, uncomfortable or diss?tisfied 
with how well you are doing
Yes / No 
Yes y  Ho 
Yes / Wo
Yes / Ko
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FORM A
1. Do you often long for excitement?
2. Do you often need understanding friends to cheer you up?
3. Are you usually carefree?
4. Do you find it very hard to take no for an answer?
5. Do you stop and think things over before doing anything?
6. If you say you will do something do you always keep your promise, no 
matter how inconvenient it might be to do so?
7. Does your mood often go up and down?
8. Do you generally do and say things quickly without stopping to think?
9. Do you ever feel “ just miserable” for no good reason?
10. Would you do almost anything for a dare?
11. Do you suddenly feel shy when you want to talk to an attractive stranger?
12. Once in a while do you lose your temper and get angry?
13. Do you often do things on the spur of the moment?
14. Do you often worry about things you should not have done or said?
15. Generally, do you prefer reading to meeting people?
16. Are your feelings rather easily hurt?
17. Do you like going out a lot?
IB. Do you occasionally have thoughts and ideas that you would not like other 
people to know about?
19. Are you sometimes bubbling over with energy and sometimes very sluggish?
20. Do you prefer to have few but special friends?
21. Do you daydream a lot?
22. When people shout at you, do you shout back?
23. Are you often troubled about feelings of guilt?
24. Are a l l  your habits good and desirable ones?
25 . Can you usually le t  yourse lf go and enjoy yo u rse lf a lo t at a live ly  party?
YES NO
o o 
o o
o o o o o o
o o
o o
o o
o o o o o o o o o o o o o o o o o o
o o
o o o o
o o
o o o o o o o o
YES NO)
28. A fter you have done something important, do you often come away feeling 
you could have done better?
29. Are you mostly quiet when you are with other people?
30. Do you sometimes gossip?
31. Do Ideas run through your head so that you cannot sleep?
32. If there is something you want to know about, would you rather look it up 
In a book than talk to someone about it?
33. Do you get palpitations or .thumping in your heart?
34. Do you like the kind of w ork  that you need to pay close attention to?
35. Do you get attacks of shaking or trembling?
36. W ould  you always declare e v e r y t h i n g  at the customs, even if you knew that 
you could never be found out?
37. Do you hate being with a crowd who play jokes on one another?
38. A re you an Irritable person?
39. Do you like doing things in which you have to act quickly?
40. Do you w orry  about awful things that might happen?
41. A re you slow and unhurried in the way you move?
42. Have you ever been late for an appointment or work?
43. Do you have many nightmares?
44. Do you like talking to people so much that you never miss a chance of
talking to a stranger?
45. Are you troubled by aches and pains?
46. W ould  you be very unhappy if you could not see lots of people most of
the time?
47. W ould  you call yourself a nervous person?
48. O f  all the people you know, are there some whom you definitely do not like?
49. W ould  you say that you were fairly self-confident?
50. Are you easily hurt when people find fault with you or your work?
51. Do you find it hard to really enjoy yourself at a lively party?
52. Are you troubled with feelings of inferiority?
53. Can you easily get some life into a rather dull party?
54. Do you sometimes talk about things you know nothing about?
55. Do you w orry  about your health?
56. Do you like playing pranks on others?
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Factor Analysis: Loadings on the two main factors
(Only those items loading over .4 were included in this table. Although 
the analysis isolated 25 factors, the first two accounted for nearly all 
of the variance, so only those two factors are reported here.)
Key $ = positive affect
Factorl Factor 2
LOVING
SWELLING
ACCIDENT PRONE
DECREASED EFFICIENCY
CLUMSY
WEIGHT GAIN
INSOMNIA
CRYING
LOWERED PERFORMANCE
CONFUSED
TIRED
SEXUALLY AROUSED
HEADACHE
LONELINESS
ORDERLINESS
HAPPY
EXCITEMENT 
STAY IN 
ANXIETY 
BACKACHE
LOWERED JUDGEMENT
RESTLESSNESS
DIFFICULTIES IN
CONCENTRATION
EASILY DISTRACTED
IRRITABLE
ACHES & PAINS
MOODSWINGS
DEPRESSED
TENSE
ALERT
CHEERFUL
AFFECTIONATE
FRIENDLY
BURSTS OF ENERGY
FEELING GOOD
RELAXED
4347
6508
6127
6161
5261
5041
4667
4860
5643
5515
5741
4139
6423
4979
4715
4827
4598
4651
5066
4326
6727
5111
5915
5594
5954
4688
7486
7234
6957
5495
4638
5348
5486
6248
71856
6148
6553
7201
6310
7041
4770
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Correlations between symptom clusters
Pain Concen Behch Auton Water Neg Arous Contrl Pos
Pain 1. 00
Concen .37 1.00
Behch .46 .65 1. 00
Auton .38 .31 .31 1.00
Water .35 .37 .23 .24 1.00
Neg , 38 .61 .54 .27 .25 1.00
Arous -.24 -. 08 -. 16 -. 11 -. 12 -.07 1.00
Cont .27 .41 .36 .28 , 19 .41 -.07 1.00
Pos -.25 -. 18 -. 19 -. 18 -. 17 —. 30 .65 -.17 1.00
Key
Contrl Control
Neg Negative Affect
Pain Pain
Concen Concentration
Auton Autonomic Reaction
Behch Behaviour Change
Arousal Arousal
Pos Positive Affect
Water Water
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